Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


V 


William   S,    Tanrier    SmU"; 


Ojwa^Uw' 


iW^W^i. 


•ODA, 


ANY 


NORTH  AMERICAN 
INDEX   FOSSILS 


INVERTEBRATES 


BY 

AMADEUS  W.  GRABAU,  S.M.,  S.D. 

PROFESSOR   OP    PALEONTOLOGY   IN    COLUMBIA    UNIVBRSITT 

AND 

HERVEY   WOODBURN   SHIMER,  A.M.,  Ph.D. 

ASSISTANT  FROPBSSOR   OF  PALiCONTOLOGY  IN  TMB  MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY 


Volume  I 


PROTOZOA,    pORIFERA,    HYDROZOA,    ANTHOZOA,    BRYOZOA,    BRACHIOPODA, 
PELECYPOPA,   SCAPHOPODA  AND  GASTROPODA 


NEW   YORK 

A.  G.  SEILER  &  COMPANY 

1909 


r  t 


«     \ 


^.  .\  J 


Copyrighted  1909,  by 

A.   W.    GRABAU    and    H.   W.     SUFMKk 


I 


'  kj 


*rri 


Press  or 
Jut  New  Era  printing  compan* 

LANCASTER     PA 


PREFACE. 


This  work  is  essentially  a  treatise  on  North  American  index 
fossils,  t.  e.,  on  those  fossils  best  adapted  for  the  determination 
or  geologic  horizons.  Its  aim  is  to  render  possible  in  the  laboratory 
or  field,  ready  identification  of  faunas  and  the  correlation  of 
horizons.  It  is  to  some  extent  also  a  text-book  of  palaeontology, 
and  the  needs  of  the  student  in  this  respect  have  been  kept  in 
mind  in  its  preparation;  but  the  student  of  index  fossils,  who  is 
preparing  himself  for  work  in  stratigraphic  palaeontology,  will 
find  this  work  especially  planned  for  him;  to  meet  his  needs  has 
been  the  principal  aim  of  the  authors. 

The  zoological  rather  than  the  stratigraphical  arrangement  of 
the  material  seems  most  in  harmony  with  this  aim.  Brief  discus- 
sions of  the  classes  included  in  the  book  are  followed  each  by  its 
own  included  genera.  The  description  of  each  genus  is  followed 
by  its  included  species,  with  brief  characterizations  to  distinguish 
them.  It  is  hoped  that  the  generic  keys  at  the  beginning  of  each 
class  and  the  specific  keys  accompanying  the  fuller  genera  may 
make  relationships  and  differences  more  clear.  The  arrangement 
of  the  species  of  any  one  genus  is,  as  a  rule,  in  chronologic  succes- 
sion from  the  lower  to  the  higher  formations.  In  some  cases,  as 
in  the  Bryozoa,  it  has  been  possible  to  keep  the  species  and  genera 
of  the  Palaeozoic  and  Mesozoic  eras  distinct,  since  in  America 
they  are  separated  by  a  wide  gap  owing  to  the  relative  incom- 
pleteness of  the  basal  Mesozoic  marine  series. 

By  this  zoological  arrangement  attention  is  called  to  closely 
similar  genera  and  to  still  more  closely  similar  species  of  one 
genus  and  to  the  distinctions  between  them,  in  a  manner  not  pos- 
sible when  species  are  grouped  wholly  on  a  stratigraphic  basis. 
Repetition  of  generic  characters  is  likewise  thus  avoided.  A  trial 
of  both  methods  of  treatment  in  class-room  and  laboratory  work 
has  convinced  the  authors  that  it  is  the  comparative  method,  made 
possible  by  a  zoological  arrangement,  which  gives  the  student  of 
fossils  the  best  grasp  of  the  subject.     The  first  requisite  in  the 

•  •  • 

lU 


IV 


PREFACE. 


training  of  a  stratigraphic  palaeontologist  is  careful  attention  to 
details  such  as  is  necessary  in  the  identification  of  species.  From 
this  arises  the  ability  to  discriminate  between  closely  allied  species 
of  one  genus  but  of  different  geologic  horizons,  and  the  associa 
tion,  in  this  book,  of  all  the  more  important  species  of  one  genus 
is  hence  not  only  desirable  but  necessary.  The  field  geologist  who 
may  use  the  book  for  the  determination  of  his  fossils  and  his 
horizons,  will  likewise  appreciate  the  value  of  a  zoological  arrange- 
ment, as  the  stratigraphic  method  would  require  a  previous  knowl- 
edge of  his  horizons. 

The  faunal  summary  at  the  end  of  the  work  is  especially  addressed 
to  the  needs  of  the  student  of  faunas.  Such  faunal  suinniarie> 
need  no  pictorial  or  graphic  accompaniment.  The  student  (|uali- 
fied  to  use  them  will  form  mental  images  of  the  species  on  seeing 
them  listed,  and  it  is  only  when  the  name  stands  for  the  s})ecie>^ 
m  the  mind  of  the  student  that  he  will  be  able  to  appreciate  faunal 
geography  and  chronology. 

Little  attempt  has  been  made  at  a  classification  and  grouping 
into  divisions  of  less  than  ordinal  rank.  In  S(»nic  ca>es  even  the 
orders  have  been  omitted,  especially  where  such  cla>sitkati"»n  i- 
based  solely  upon  anatomical  characters  uf  the  si^tt  ]>arts  of  tlu 
animals  and  is  not  in  full  agreement  with  the  fossil  remains.  Tin- 
authors  believe  that  a  classification  should  be  founded  n[)<)n  a  basi^ 
of  phyletic  principles  and  a  thorough  aj)i)reciation  of  anal<  tmical 
details  and  of  the  relationships  of  hard  as  well  a>  of  s«»fi  p;U^ 

A  fair  grasp  of  the  diagnostic  characteristics  <>f  a  huge  iV.niS!^' 
of  genera  and  species  can  not  be  other  than  heli)fnl   in  llu/ 
special  study  of  genetic  relationships,  and  such  an  acquainian^ 
will  be  given  by  a  study  of  American  as  well  as   foreigFi 
fossils,  may  well  precede  the  more  detailed  anatomical  and^ 
parative  studies  which  are  the  especial  held   of  the  ]>ri 
student  of  palaeontology  and  zoology. 

Much  thought  has  been  given  to  the  selection  v.i  ,nT;t''i 
the  wealth  of  American  species,  it  being  mamk^^w 
include  all  known  species.     Selection  has  hemMl 
teria.     First  to  be  included  were  the  specie 
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of  the  important  stratigraphic  divisions,  t.  e.,  those  of  wide  hori- 
zontal (geographic)  but  of  limited  vertical  (stratigraphic)  distri- 
bution. Secondly  those  species  which  have  a  wide  horizontal  dis- 
tribution even  though  their  vertical  range  is  also  great,  in  other 
words,  the  very  common  American  species  {e.  g.,  Airy  pa  reticu- 
laris) have  been  selected.  Thirdly  such  species  or  representatives 
of  genera  have  been  considered  as  desirable  additions  which,  though 
limited  in  distribution  and  in  stratigraphic  importance,  yet  furnish 
illustration  of  characters  needed  to  be  understood  by  the  student  of 
structural  or  anatomical  palaeontology.  That  many  species  which 
should  be  included  have  probably  been  omitted  and  others  included 
which  could  well  be  omitted,  few  will  realize  so  well  as  the  authors. 

Only  a  minimum  of  pages  of  the  present  work  are  devoted  to  a 
discussion  of  the  anatomical  characters  of  the  classes,  for  in  a 
general  study  of  index  fossils  a  knowledge  of  only  the  larger  struc- 
tural features  is  absolutely  necessary. 

No  descriptions  of  plants  or  of  vertebrates  are  included.  They 
are  so  important  and  have  such  numerous  representatives  that 
separate  treatises  are  needed  for  their  discussion.  Certain  groups, 
as  the  arachnids,  insects,  etc.,  are  treated  only  in  a  general  way,  as 
their  remains  are  so  fragmentary  as  to  be  intelligible  only  to 
specialists.  Likewise  other  groups  of  limited  distribution  or  of 
little  value  as  index  fossils,  owing  to  their  rarity  or  poor  preser- 
vation, have  here  received  only  slight  attention. 

The  nomenclature  of  geologic  formations  advocated  by  the  Inter- 
national Congress  of  Geologists  is  here  adopted,  since  this  embodies 
a  uniform  system  of  endings  for  terms  of  the  same  value. 

The  authors  will  deem  it  a  favor  if  users  of  this  work  will  in- 
form them  of  errors  when  detected,  for  errors  are  sure  to  be  pres- 
ent in  a  work  of  this  character,  even  though  carefully  guarded 
against.  Especially  is  this  the  case  in  the  distribution  ranges  given 
for  the  species.  Discoveries,  which  are  constantly  made,  will  sub- 
ject this  part  of  the  work  especially  to  modification  from  time 
to  time. 

In  the  preparation  of  the  book  the  authors  have  enjoyed  the 
sympathetic  helpfulness  of  many  American  palaeontologists  who, 
as  authorities  in  their  special  fields,  have  rendered  invaluable  aid. 
While  making  special  acknowledgments  to  only  a  few  of  them, 
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Introduction. 

Fossils  are  the  remains  of  animals  or  plants,  or  the  direct  record 
of  their  presence,  preserved  in  the  rocks  of  the  earth's  crust  from 
the  earliest  to  the  present  time.  They  are  the  only  reliable  means 
by  which  the  age  of  any  geologic  formation  can  be  determined, 
and,  as  such,  are  of  the  utmost  importance  to  all  geologists  deal- 
ing with  the  non-igneous  rocks.  Not  all  fossils  are  equally  good 
indices  of  the  age  of  the  formation  in  which  they  occur,  for  some 
are  of  very  great  vertical,  and  others  of  very  limited  horizontal  dis- 
tribution. It  is  evident  that  neither  will  serve  as  a  good  index 
type.  The  best  index  fossils  are  those  which  combine  a  wide  hor- 
izontal with  a  limited  vertical  distribution,  such  as  the  graptolites 
or  the  ammonites. 

In  general  it  may  be  said  that  the  more  precise  the  required 
identirication  of  a  horizon  the  more  limited  must  be  the  range  of 
the  fossil  or  fossils  which  are  relied  upon  to  indicate  that  age. 
Thus  while  trilobites  as  a  class  may  be  relied  upon  as  indicators  of 
Palaeozoic  age,  being  unknown  above  this,  a  certain  group  of  trilo- 
bites alone  will  serve  to  indicate  Cambric  age,  while  a  genus  [Olen- 
elius,  or  Paradoxides)  serves  to  indicate  the  lower  or  middle  Cam- 
bric respectively.  Furthermore,  a  certain  group  of  species  of  Para- 
doxides^ as  for  example  the  species  of  the  P,  eteminicus  type,  serve 
to  indicate  a  certain  horizon  in  the  Middle  Cambric. 

It  often  happens  that  the  fossils  of  a  certain  formation  in  a  given 
region  include  no  species  of  a  restricted  type,  such  as  would  indi- 
cate the  exact  equivalency  of  this  formation  with  the  ascertained 
horizon  characterized  by  such  a  species  in  the  type  section. 
Under  such  circumstances  it  is  necessary  to  determine  the  position 
of  the  formation  in  question  by  its  assemblage  of  animal  remains 
ox  fauna  or  the  assemblage  of  plant  remains  ox  flora, 
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For  example  wc  may  assume  twenty  species  o!  orRatiisms  i, 
ing  through  five  formations,  A  to  E,  in  the  type  section,  as  sli 
in  the  annexed  diagram.  It  is  evident  that  species  12  to  16 
the  special  indices  of  the  formations  £  to  -^,  res[)ectivcly. 
will  now  assume  that  a  formation  in  another,  not  too  far 
moved,  region,  contains  none  of  these  but  has  the  followini;  spcciJ 
generally  abundantly  represented;  2,  3,  6,  8,  17,  iS,  19,  \\1 
more  rarely  represented  are:  1,  S  and  10.  It  is  clear  th[;t  this 
semblage  or  fauna  is  most  like  that  of  formation  Cof  the  ty|n.-  >. 
tion,  even  though  species  14,  the  special  index  specie.';  of  th;it  I 
mation,  is  wanting. 
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Influence  of  the  Chanukr  of  ilu-  Bo/f.'in  and 
above  illustration,  the  application   is  most  reli;i 
of  the  sediment   is  similar  to   thnt  of   the  tjpi 
similar  conditions  of  existence,     It  is  well  ki 
change  in  sedimentation  occurs  a  chan^^'e  in 
of  organisms  disappearing  and  newoni:s  appe.i 
can  be  more  distinct  than  liie  calcareous  beds  1 
horizon  of  some  parts  of  the  Chanijilain  V.illfy 
cephalopods  and  gastropods,  and  the  blrick  sli. 
in  the   Hudson  Valley,  whicli   contain   unly   ■ 
becomes  necessary  that  the  fossils 
section  should  be  determined  for  ttu 
This  is  necessary  because  each  furn 
or  pure  water  (generally  calcareous 
sisting  commonly  of  quartz  sands 
between  these  two  are  various  li.i 
a  marine  formation  may  in  aiiotlui 

"The  principles  liere  luuclitil  v\«-u  .in   hi  " 
of  SrrBtigiaphy"  Ijv  ihi-  si-nim  omli.ir 
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by  a  continental  formation,  1.  e.,  a  lake,  river,  or  wind  deposited 
formation.  Examples  of  such  more  or  less  equivalent  marine  and 
non-marine  formations  are  the  Chemung  and  Catskill,  the  Pierre 
and  Belly  River,  and  the  marine  Tertiaries  of  the  Atlantic  and 
Gulf  Coasts  and  the  non-marine  Tertiaries  of  the  plains  and  Great 
Basin  region.  * 

lypes  of  Fossils,  —  Four  types  of  fossils  may  be  recognized, 
namely:  (i)  Actual  remains  and  their  impressions ;  (2)  trails  and 
tracks  made  by  organisms  in  transit,  and  burrows;  (3)  artificial 
structures ;  (4)  coprolites. 

1.  Actual  Remains,  —  Generally  only  the  hard  parts  of  animals 
will  be  preserved  but  occasionally  the  fleshy  parts  also  remain. 
Examples  of  this  are  the  mammoths  and  other  animals  preserved 
in  Siberian  ice  and  the  Tertiary  insects  of  the  amber  found  on  the 
shores  of  the  Baltic.  The  hard  parts  most  readily  preserved  are 
the  bones  of  vertebrates,  the  plates  and  spines  of  the  external 
armor  of  fishes  and  reptiles,  the  exoskeleton  of  Crustacea,  the 
plated  armor  or  test  of  echinoderms,  the  shells  of  mollusks  and 
brachiopods,  the  "  coral "  structures  of  Bryozoa,  corals,  and  hydro- 
corallines,  and  the  shells  of  Protozoa.  The  horny  covering  of  hy- 
droids  is  also  more  resistant  than  other  soft  animal  tissue  and  is 
commonly  preserved  in  the  form  of  carbonaceous  films.  Plant 
tissue  is  more  readily  preserved  than  animal  tissue ;  especially  is 
this  true  of  wood,  which  is  commonly  preserved  by  being  vari- 
ously impregnated  or  replaced. 

Molds  and  Casts. — Frequently  the  actual  remains  of  the  organ* 
ism  decays  or  is  dissolved,  leaving  only  a  mold  behind ;  when  the 
structure  was  hollow,  as  in  the  case  of  shells,  both  external  and  in- 
ternal molds  (the  latter  often  called  casts)  remain.  Occasionally, 
by  the  infiltration  of  mineral  matter  into  the  mold,  a  cast  of  the  ori- 
ginal shell  is  produced.  In  the  study  of  molds  artificial  casts  must 
frequently  be  made.f 

2.  Trails,  Tracks  and  Burrows. —  Foot-prints  of  vertebrates  on 
soft  mud  or  sand  and  trails  of  worms,  mollusks,  or  Crustacea  are  often 
preserved.    Here  no  part  of  the  animal  remains,  nor  is  this  the  only 

*See  the  table  of  formations  in  the  appendix  (published  with  the  last  install- 
ment). 

-f-  For  processes  of  making  these  see  appendix. 
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impression  made  by  the  animal,  as  in  case  of  the  molds  of  a  slicll. 
Burrows  of  worms  or  other  animals  are  more  or  less  jXTniaiu  nt 
homes,  and  are  often  reenforced  by  walls  made  of  agf^lutinatcJ  san  1 
particles.  They  then  partake  of  the  character  of  artificial  stnn 
tures,and  they  may  be  considered  as  intermediate  betuceii  classes 
2  and  3. 

3.  Artificial  Structures, —  Here  belong  the  tubes  built  of  ai;-ln 
tinated  sand  grains  by  worms,  the  "  shells  "  built  of  similar  f-  ra  :;jn 
particles    by  many  Foraminifera,  and  more  especially  the  iinpK 
ments,  habitations  and  other  structures  left  by  primitive  111  m  in  iIk 
later  rocks  of  the  earth's  crust,  as  well  as  the  structures  harud   in 
historic  times. 

4.  Coprolitcs,  —  The  excrements  of  man\'  animals  are  eh  ea  i<  1 
istic,  serving  to  determine  their  presence  in  the  formation  in  <i  ir .  . 
tion.     Typical  examples  of  these  are  the  coprohtes  of  Jura 
Cretacic  reptiles. 

Mode  of  Pkksi:iv\'.\i  ion.- 
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Under  this  heading  we  need  to  consickr  onlv  the  preser\'at 
the  actual  remains  (hard  parts)  of  animals  and  ])lant<. 

Burial  and  Re  mmuil  of  OrgiDiic  Mat!,  r.  ^'\\\(i  fust  step  r 
silization  is  of  course  burial,  for  without  that  e\en  the  hard 
will  soon  be  destroyed.  This  is  well  illustrated  1»\'  thr  <li-a; 
ance,  largely  through  decay,  of  the  bones  of  the  Auk n  i: 
which  were  left  unburied  in  countless  numhei^  .  n 
plains.  It  is  also  illustrated  by  tlie  annual  decay 
leaves.  After  burial  the  or^^anic  tissue  which  t^ai 
work  of  all  hard  animal  structures  is  removed  1)\  dt 
dering  the  remains  more  or  less  porous.  Ihi-  i^  \\  <  \ 
fresh  bone  is  compared  with  one  buried  fa  s  ui  .ii 
shells  often  show  the  porosity  (\y\^  to  tht  ■'..;.;*»' 
framework.  This  porosity  is  indicated  i)\ 
to  the  touch  of  which  fresh  shells  wA  \ 

Infiltration,  —  Sooner  or  later  tlu-  ; 
the  organic  matter  arc  infiltrated  \\  rli 
matter,  the  organism  thus  becouurv^^  ^ 
to  stone.     When  silica  infiltrate^  ii   : 


a  in 


'     1       |:lj 


C  II 


.V 


weaitcrn 

,    the  fallen 

the  frame- 

%  thus  ren- 

n  when  a 

ifc     Tertiary 

of  the  organic 

jfltdhesion  to  the  tongue, 

ectly  smooth. 

left  by  the  removal  of 

ic,  silica  or  other  mineral 

pletely  petrified  or  turned 

s  to  replace  the  original 


*  For  a  full  discussion  of  this  sec  <  iiah.iu,    \     '/  'I 


"  Principles  of  Stratigraphy. 
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lime  of  the  fossil,  and  in  the  end  completely  silicify  it.  Such  silic- 
ification  is  commonly  indicated  by  the  formation  of  '<  Beekite 
rings,"  numerous  small  rings  scattered  over  the  surface  of  the  shell 
or  coral,  and  having  at  their  centers  a  tubercle  of  silica.  Silicified 
fossils  commonly  weather  out  in  relief  (though  this  is  true  also  of 
calcified  fossils),  and  they  may  be  separated  from  calcareous  rock 
matrix  by  acid.  Silicification  commonly  destroys  the  minute 
structure  of  the  organism  while  preserving  its  form.  Many  other 
minerals  replace  organisms,  most  common  next  to  silica  being 
iron  pyrites.  Wood  may  be  partially  or  wholly  silicified.  In 
the  first  case  the  silica  merely  fills  the  cells  and  ducts,  while  in 
the  second  case  the  woody  tissue  is  also  replaced.  Leaves  may 
leave  a  picture  of  themselves  in  precipitated  iron  oxide,  or  they 
may  be  replaced  by  various  minerals,  or  merely  remain  behind  as 
a  film  of  carbon. 

Distortion  often  results  from  silicification,  while  crystallization 
frequently  accompanies  calcification,  especially  among  the  echi- 
noderms. 

Mechaitical  Deforffiation,  —  When  rocks  ha/e  suflTered  compres- 
sion, fossils  are  commonly  distorted.  When  the  pressure  is  ver- 
tical the  fossils  are  flattened  out.  This  is  frequently  the  case  in 
undisturbed  shales,  where  the  compression  of  the  beds,  through 
pressure  of  overlying  rocks,  flattens  out  the  shells,  which  in  inter- 
calated limestones  or  sandstones  retain  their  normal  form  and  ro- 
tundity. Where  lateral  compression  has  aflfected  the  strata  various 
distortions  result,  which  often  may  make  the  determination  of  the 
fossil  a  matter  of  difliculty.  Brachiopod  shells  may  in  this  way  be 
made  to  resemble  pelecypod  shells. 

The  Naming  of  Fossils. 

Each  fossil  is  designated  by  a  binomial  term,  the  first  part  of 
which  is  the  genetic  and  the  second  the  specific  name.  Generic 
names  are  written  with  an  initial  capital  letter,  specific  names  always 
begin  with  a  small  letter,  even  if  derived  from  proper  names. 
Thus  Heliophylliim  halli  is  correct,  while  Heliophyllum  Halli  is  in- 
correct. The  ending  of  the  specific  name  (except  nouns)  must  cor- 
respond to  the  gender  of  the  generic  name.  The  common  endings 
are  us^  a,  um,  or  is,  is,  e,  for  masculine,  feminine  and  neuter  gender, 
respectively.     Specific  names  derived  from  proper  nouns  remain 
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the  same  for  all  genders  and  commonly  terminate  in  t.  The  Greek 
ending  aides  remains  the  same  in  all  genders.  A  generic  name  be- 
comes a  synonym  when  it  is  found  that  the  same  name  has  pre- 
viously been  used  for  an  organism  of  another  genus.  It  must  then 
be  replaced  by  another  name.  A  specific  name  becomes  a  syno- 
nym when  the  genus  in  which  it  belongs  already  has  a  species 
of  that  name.  Different  genera  may  have  species  of  the  same  name . 
Sometimes  an  author  describes  and  figures  under  the  same  name 
several  forms  which  are  subsequently  found  to  belonp;  to  distinct 
species  or  even  genera.  In  all  such  cases  new  names  must  be 
used,  the  old  names  becoming  synonyms  for  that  .species  or  <^enus, 
though  holding  good  for  the  forms  to  which  they  were  ori^^inally 
applied.  In  some  cases  a  species  or  genus  already  named  or  a 
form  belonging  to  a  species  or  genus  already  estabhshed  is  ^iven 
a  new  name  by  a  later  author.  This  new  name  then  becomes  a 
synonym  and  unless  restored  to  rank  subsequently  for  iJic  type  fdi 
which  it  was  proposed^  has  no  value  whatever,  but  is  dead.  It  canj 
never  be  used  again. 

Table  of  the  Animal  Kingdom. 

The  following  table  of  the  animal  kingdom  takes  account  onjj 
of  those  classes  which  are  represented  among  fossils,  or,  in  otK 
words,  only  such  which  have  hard  parts  capable  of  preservati 
The  classes  and  subclasses  in  italics  will  be  omitted  in  the  succc-Ci 
ing  discussions  :  ,  i  -, 


Phylum. 


IX.  Veitebrata 


Branch.  Class. 

''  Mavnnalia . 

Ares  (liiids). 
-     Keptilia. 

A  VI phi  bid. 

Pisces   (I'ishes). 


<m' 


VIII.  Echinodermata..  • 
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Holotfinri^idid       (  1 1  o  ] 
thurians. )  -^ 

Ecbinoidca  (  Sra  IH  lii' 


AsteroiJiii  (  Slaili-li 
Opli  in f  01  (tea        \  \k  i-i 
stars). 


eUe 


I  Crinoidea. 

"5    \  Blasloidca. 

B     I  Cvstoi(ica, 

^     I  ' 


PROTOZOA. 


Phylum. 


Branch. 


VII.  Arthropoda 


Class.  Subclass. 

Insecta. 

Accrata  I  Arachnida  (Spiders). 

\  Merostomata(Eurypterids, etc.). 

Malacostraca  (Lobsters,  Crabs). 

Cirripedia  (Barnacles). 
Crustacea \  Ostracoda. 

Phyllopoda. 

Trilobita. 


V.  Mollusca. 


VI.  Annulosa Annelida. 

Cephalopoda. 
Pteropoda. 
Conularida. 
Gastropoda. 
Amphineura, 
Sciipkopoda. 

Pelecypoda     (  Lamelli- 
branchiata). 
f  Brachiopoda. 
*•  \  Bryozoa. 

r  Anthozoa  (Corals). 

III.  Coelenterata \   Hydrozoa  (Hydroids  and 

(       Hydrocorallines). 
II.  Porifera (Sponges.) 


IV.  Molluscoidea* 


I.  Protozoa Rhizopoda. 


f  Radiolaria. 
\  Foraminifera. 


General  reference  works : 

Miller,  S.  A.  North  American  Geology  and  Palaeontology 
1889  and  appendices  (lists  all  Palaeozoic  species  with  reference  to 
literature). 

Boyle,  C.  B.  Catalogue  and  bibliography  of  North  American 
Mesozoic  Invertebrates,  1893  (with  reference  to  literature),  Bull. 
U.  S.  Geol.  Surv.,  102. 

Weller,  Stuart.  Bibliographic  index  of  North  American  Car- 
boniferous invertebrates,  1898  (with  synonymy  and  reference  to 
literature),  Bull.  U.  S.  Geol.  Surv.,  153. 


Phylum  I.     PROTOZOA. 

These  are  the  simplest  types  of  animals,  with  a  body  consisting 
of  a  single  cell.  Only  two  subclasses  build  hard  structures  which 
may  be  preserved  as  fossils.  These  are  the  Foraminifera  and  the 
Radiolaria.  The  first  build  external  shells  of  lime,  chitin  or  agglu- 
tinated sand  particles ;  the  second  secrete  more  or  less  internal 
skeletal  elements  of  silica  and  generally  of  an  open  lattice- like 
structure. 


*  Placed   here  for  convenience  so  as  to  bring   the   Bryozoa  and    Corals  together, 
many  fossil  forms  of  which  are  superficially  alike. 
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Subclass  I.     Foraminifera  d'Orbit;ii)-. 
The  shell  may  consist  of  a  single  chamber  (uniloculiir)  . 
many  chambers  (multilocuJar).    The  chambers  may  he  arraii;.;i 
a  straight    line  (nodosarian  type,  Fig.    l),  wound  in  a  liorizi 
manner  (nautiloid  type,  Figs.  2,  3),  in  a  spiral  manner  (u 


type,  Fig.  4),  alternating  in  a  doiibli 
5),  regularly  embracing  the  precf 
irregularly  clustered  (globigerinoii 
linoid,  Fig.  13),  or  wrapped  about 
like  (orbitoid,  Fig.  19)  or  spimlli 
shell  iseither  pierred  by  nuincrou 
is  imperforate.  A  terminal  or  01 
The  shell  is  a  secretion  of  lime  or 
grains  (Fig.  11). 

Owing  to  the  fact  that  llic  Wnai 
upper  Paleozoic  to  the  prcsL'iit,  lli 
fossils.  A  few  of  the  more  ;ihi 
order  that  they  may  be  rcnogni/t. 
are  restricted  in  their  <;colo;^iiMl 
abundance  are  described. 


1876.    Brady,  W.  B. 

Foraminifera,  Pdhi^onro 
1884,     Brady,  W.  B. 

Challenger  Expedit  on. 
1893      Woodward,  A., 

Neb.  and  III.  Minn.  C 
1898.     Bagg,   R.   h 


..  88. 


FORAMINIFERA. 


1900.  Chapman,  F.     Foraminircra  from  [he  Teriiary  of  California, 
Proc   Cal.  Acad.  Sci..  Ser.  3.  Vol.  I.,  pp.  241-360,  pis.  XIX.,  XX. 

1901.  Bagg,  R.  M.    Eocene  Foraminifeia.     Md.  Geol.  Surv.  Rept. 

1904.  Bagg,  R,  M.     Miocene  Foraminifera.      Md.  Geol.  Surv.  Rept. 

1905.  Bagg,  R.  M.     Miocene  Foraminifera  of  California.     Bull.  U. 
S.  G.  S.,  no.  268. 

Synopsis  of  Important  Genera  and  Species, 
1.    Peneroplis  Montlord. 

Shell  a  flattened  cornucopia,  with  the  small 
end  spirally  enrolled  and  chambers  extending 
the  entire  width  of  the  shell.     Tertiary-Re- 
cent. 
I.  P.  planatus  Montf.     (Fig.  7.)        Recent. 

II.     CRtSTF.LLARIA    Lam. 

ith    coils   completely   enveloping  one 


Shell   regularly   spiral 
another.     Oral  opening  round.     Trias-Ri 

2.   C.  cultrata  Montf.     {Fig.  8.)     Cret.-Rcccnt. 
I^^gS-      (P'£-  9)      Cretacic. 


3.  C.  cretacea 


T 


y 


** 


1- 10.  9.j-if,  Cry^lrlhria  rreluir,!  ; 

15,  AnO'm.lina<tmm0>ioi.le!.-   Ii.    Ve,-nruilin,ilri.i„el,a  :  8,  CryU.llaria  cullrala 

[al]  after  BagE)'  gfeatly  enlatee<i. 

HI.    Textulakia  Defrance. 
Chambers  in  two  rows,  alternating  with  each  other  and  gradually 


lO 
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FiC.    lO.       Texlularui 


increasing  in  size.     Aperture  usually  an  arched  slit  at  the  base  of 
the  inner  wall  of  the  last  chamber.     Carbonic-Recent. 

4.  T.  globulosa  Ehr.  (Fig.  10.)  Cret.-Re- 
cent.  5.  T.  (Vemeuilina)  triquetra 
(Munst.).     (Fig.  II.)     Cret.-Recent. 

NODOSARIA. 

Chambers  in  a  single  row,  smooth  or  or- 
namented.    Siluric  (?)-Recent. 

6.  N.    communis    (d'Orb.).       (Fig.     12^.)  ^^'^"^''''  ^'^'""    ^''•' 

TA  -r*  .  -m^     *       •**  ^^    f  Surv. ),  much  enlar-c«l. 

Perm.-Recent.     7.  K.  bacillum  Defrance. 

(Fig.  12^.)  Eocenic.    8.  N.  zippei,  Reuss  (Fig.   \2c.)    dctacic 

V.    Orbulina  d'Orbigny. 

Shell   a   simple   sphere   with  a    larf^c    oral 
opening  and  numerous  foramina.    (Cambric  ?.) 
Trias-Recent. 
9.0.  universad'Orb.  (Fig.  13)  Trias-Recent. 


•w^ 


Fig.  12.  tf,  Nodosaria 

communis ;  b,   N,  bacil-  Fig.  13.  Orbulina  universa. 

lum ;  c,   N.  zippei  (a-b.  Fig.  14.    G/oln'^i^nina  buU 

Md.     Gcol.     Surv.  ;     r,  /f7iV/«  (Minn.  Geol.   Suiv. ), 

Bagg),  greaUy  enlarged,  much  enlarged. 


l6t%SBged  or  in  an 


I'k^..  16. 

■i'bti!tt'<i       I A 

VI.    Globigerina  d'Orbinrnv. 

Free,  calcareous,  perforated  by  coarse  tubiilL s^a^i^^  ^^in:*^ 
several  globular  chambers,  which  are  irrcc,nij:rij: 
imperfect  spiral.     (Cambric?)     Trias- 
sic-Recent. 
10.  G.  bulloides   d'Orb.     (Fig.    14.) 

Cret.-Recent. 

Globigerina,  7J';r////^m,  etc.,  are  very 
abundant  in  the  American  chalk  (Ni- 
obrara) and  also  in  the  Atlantic  and 
Gulf  Tertiary. 


eaiuHna 
Geol. 


g^    17.      Endotkyra     baiUyi 
X     Whitfield),     much)  «n- 


II 


41 


~-i 
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II 


VII.   Akomalina  d'Orbigny. 

VIII.  Truncatulina  d'Orbigny. 

Nautiliform  or  trochiform  shells,  the  first  nearly  uniformly  coiled, 
the  second  flat  on  one  side,  while  on  the  other  side  the  last  volution 
covers  most  of  the  preceding  ones.     Carbonic-Recent. 

II.  A.  ammonoides  (Reuss).     (Fig.  15.)     Cret-Recent ;  12.  T. 
lobatula  (Walk.  &  Jacob)  (Fig.  16)  Carb.-Recent. 

IX.   Endothyra  Phillips. 

Free,  calcareous,  irregularly  spiral.  Chambers  numerous. 
General  aperture  porous. 

Abundant  in  Carbonic  and  continuing  doubtfully  to  Recent. 

13.  E.  baileyi  Hall.     (Fig.  17.)  Lower  Carbonic. 


Fig.  18.     Fusulina  secalica  (Ind.  Geol.      Fig.  19.  Orbitoides  mantelH.  Outline  and 
Sunr.),  natural  size  and  enlarged.  enlargement  of  peripheral  portion. 

Shell  compressed,  usually  consisting  of  two  or  three  oblique 
convolutions  of  which  little  more  than  the  last  is  visible  on  the 
exterior.  Margin  thick,  rounded,  lobulate.  Chambers  inflated, 
separated  by  depressed  septal  lines,  variable  in  number  from  seven 
to  ten  in  each  whorl.    Diameter  77  to  ^V  '^^^^  ^^  more. 

V^ry  abundant  in  Mississippian  of  southern  Indiana. 

X.   CALCiSPHiKRA  Williamson. 

Free,  consisting  of  two  thin-walled  concentric  chambers  with 
terminal  apertures.  Inner  chamber  smooth  with  tubular  prolon- 
gations at  the  ends.  Outer  chamber  spirally  marked.  Texture 
arenaceous  compact.  Resembles  organs  of  fructification  of  Chara 
with  which  it  has  been  identified.     Devonic-  ? 

14.  C.  robttSta  Williamson.  Dev.-Carb. 

Shell  nearly  globular,  about  i  mm.  in  diameter,  with  polar  aper- 
tures. Wall  composed  of  minute  calcareous  grains,  smooth  in- 
teriorly. Outside  banded  by  nine  strongly  defined  regular  spiral 
ridges. 

Onondaga  limestone  of  Indiana,  Kentucky  and  Ohio. 


12 
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XI.    FusuLiNA  Fischer. 

Fusiform,  laterally  elongated  and  furrowed,  coarsely  perforate. 
Chambers  subdivided  by  numerous  septa. 

Exceedingly  abundant  in  the  Carbonic  of  North  America,  Iuiro})c 
and  Asia.     Carbonic-Permic. 

15.  F.  secalica  (Say).     (F.  cj'/inJrica  Fischer.)     (Fig.  18.)      Car- 
bonic. 

Spindle-shaped,  with  rounded  extremities,  which  generally  ]ia\  e 
the  appearance  of  being  slightly  twisted.  Volutions  six  to  cic^Hit 
and  closely  coiled.     Sometimes  one  half  inch  long. 

Widely  distributed  throughout  the  Middle  and  Upper  Carbonic. 

XII.    Orbitoides  d'Orbigny. 

Discoidal.     Exterior  smooth  or  ornamented  with   radial   siri  i  . 
Composed  of  numerous  concentric  rings,  which  are  divided  by  trans 
verse  partitions  into  small  rectangular  chambers.     A  median  scriLs- 
of  main  chambers  occurs.     Upper  Cretacic  and   lertiarv. 

16.  0.  mantelli  (Morton).     (Fig.  19.)  ( )IiL;(.crnir 

Discoidal,  flattened,  thin,  thickest  at  renter   and   tapcnnL;  tr.  m 
there  to  the  sharp  margin.     Diameter  '_  inch  to  i  '     inches. 

Very  abundant  in  the  lower  Oligocene  1  X^iclvslnn-^  *  i)cds  tliron 
out  the  Gulf  states,  often  forming  beds  of  linK-^tcnc. 

Subclass  2.     Radiolaria  Midirr 

The  siliceous  skeletons  of  these  Prnto/oa   arc  u^n   !\   t 
broken  for  identification.     In  exceptional  cases,  a^  ;n  ! 
of  the  Barbadoes,  they  are  exceed.in.;!}'  niincii'K    n 
served.     (Fig.  20.) 


11  pre- 
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Fic;.  20.      Radiolaiin.      <r-/i  (u\'\'(^i    I*  i 
navtiscus  atnphicylituii  ii  n^.      A 1 !    M  i.  ^  r 1 1 1 > 
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ictyum  marylandicum  ;  Cocno' 
hocyrtium  doronicum  ;  e.  Can" 
Gcol.  Surv. ),  much  enlarged. 
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Peivlum  ir.  PORIFERA  (Si 
Multicellular  animals,  chiefly  marine ;  body  penetrated  by  a 
complex  series  of  canals,  into  whicli  the  water  enters  by  the 
pores  of  the  wall.  These  canals  widen  out  into,  or  give  off  at 
intervals  digestive  chambers,  and  fin- 
ally converge  into  one  or  more  large 
canals  which  open  on  the  upper  side 
of  the  sponge  in  large  craters  or  os- 
cula.  {Fig.  21.)  Most  modern  sponges 
secrete  a  skeleton  of  horny  fibers. 
which  is  frequently  reenforced  by  sili- 
cious  spicules  of  various  forms.  In 
many  extinct  types  these  spicules'were 
the  most  prominent  structure,  and  fre- 
quently became  thickened  and  united 
to  form  a  solid  trellis  or  framework 
c  fiuiire  w'''*^h  retained  the  form  of  the  sponge 
showing  ilie  ^truciurc  of  »  simple  OH  fossiUzatlon.  In  some  sponges  this 
sponge  in  vcttical  section.  The  framework  is  regularly  reticulated,  in 
sponge  subsiancc  [/)  \^  lightly  others  it  consists  of  Very  irregular 
shaded.  T  he  canal  syslem  i*  black,     ,  ,  .  .      ,  1  -1         -  .n 

..  k     ■      .1     A-     .■       branchine'     spicules,     whi  e     m    stil 

ihe  arrows  showing  llie  direclion  t>        r  ' 

of  [he  currents.   //,  are  the  pores  Others  it  is  apparently  a   solid   mass 

ot  openings  of  fhe  inhalant  canals  of  Spicules.     Some  iorms  [Dtctyospoti- 

(epirrhysa)  which    lead   w   the  ^j^,  etc.)  Were  apparently  delicate  ncts 

flagellate  chambers. --A,     Krom  the  •*',,,     '  ^.^^      ,       '  ,. 

lalter   depart    Ihe  exhalant  canals  SlUCeOUS    RoerS,  the    fOrm    and    im- 

(aporthysa),  it,  which  open  into  pression  of  these  being  preserved  by 
the  general  caviiy  or  paiagaster.  0,  the  infiltrated  sand  as  an  internal 
is  the  osculum  or  aperWre  through     ^q\^ 

which   the    water  is   discharged.  _  -  , 

;  liaeckei,  in  Hall  and  Clarke. )  Sponges  as  a  rulc  are  poorly  pre- 

served and  difficult  of  determination. 
They  have  been  but  little  studied  in  this  country. 

Literature. 
i860.     Roemer  Ferd.     Silurische   Fauna  des  Westlichen    Tennessee. 
1889,     Beecher,  C.  E.     BrachiospongidK,  Mem.  Peabody  Mus.  Yale 

Univ.,  II,  pt.  I. 
1898.     Hall.  J.,  and    Clarke,  J.  M.      Paleozoic    reticulate  sponges. 
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NORTH  AMERICAN  INDEX  FOSSILS. 


SYNOPSIS  OF   IMPORTANT   GENERA   AND   SPECIES. 
I.   ASTYLOSPONGiA  Rocmer. 
Free,  spherical,  with  a  shallow  depression  on  top.     Base  evenly 
ounded.     Surface  furrowed  by  large  canals  and  pitted  with  pores, 


Fig.  13.      Aslyhs^gia  pramors. 

which  terminate  many  fine  radial  canals, 
branching,  with  their  nodes  enlarged  into 

1.  A.  premorsa  Goldfuss  {Fig.  22). 
Summit  shallow  and  pierced  with  many 

edge  of  this  depression  radiate  shalli 
sides. 

Niagara  of  Indiana,  Tennessee,  etc, 

2.  A.  inciso-lobata  Roemer. 
Differs  \xom  A. prtEtnorsa  in  the  absenct- 

in  that  the  furrows  number  but  six  to  cij;] 
thus  dividing  the  surface  into  lar-je,  ron 

Niagara  of  Tennessee. 

II.    HiNDiA  Dune 

Free,  spheroidal.  Spicules  form  a  sci 
canals  radiating  from  the  center  aju; 
Siluric. 

3.  H.  fibrosa  Goldfuss. 
Ball- shaped,  about  one  inch  in  di.Tinc 

very  small,  irregular,  polygonal  opening 
Reported  from  the  middle  and  uppci 

even  the  Helderbergian. 

III.    DiCTVOSPOs<;i.\  il.ii' 
Subcylindrical,   very   gradually   cxp.i 

ornamentation  except  the  reticuhitcd  nu- 


PORIFERA. 


IS 


Prism  faces  sotnetimes  very  obscurely  developed  toward  the  sum- 
mit.    Occurs  as  internal  molds. 

Characteristic  of  the  Chemung  and  occurs  also  in   the  upper 
Portage  and  Keokuk. 
4.   D.   aceptrum  Hall.     (Fig.  23.)  Upper  Devonic. 

Elongate,   usually   abnormally   compressed.      Surface  covered 
with  coarse,  transverse   spicular  bands  from  10  mm.  to  15  mm. 


FiC.  as.     Ihdygspimgia  ictflmtn  X  yi  ( Hall  &  a«rke,  N.  Y.  State  Muj. ). 


apart  and  crossed  by  less  conspicuous  vertical  bands  about  5  mm. 
apart. 

In  the  shaly  sandstones  of  the  upper  part  of  the  Chemung 
group  in  New  York. 

IV,   PRISMODICTVA  Hall  &  Clarke. 

Elongate,  usually  slender,  gradually  expanding  from  the  acute 

base.     Surface  sharply  prismatic,  with  eight  faces  reticulated  by 
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spiciilar  threads  and  rarely  ornamented  with  incorspic 
Found  as  internal  molds. 

Characteristic  of  the  Chemung  and  occurs  also  ir 
Portage  and  the  Keokuk. 
5-  P.  prismatica  Hall.     (Fig.  34.) 

Often  without  perceptible  expansion  for  ^  considi 
but  usually  expanding  to  an  aperture  whose  diamctt,' 


width  of  the  sponge.     Souk 

flat  and  each  marked  with 

threads  and  other  minor  ohl 

Chemung  of  New  York,  1 
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V,    HvDNOCERAs  Conrad. 

Obconical,  more  or  lesi  rapidly  expanding  from  an  acute  base. 
Surface  at  first  smooth  except  for  the  reticulated  spicular  threads, 
but  soon  developing  eight  prism  faces  and  prominent  nodes  in  hori- 
Eontal  and  vertical  rows.  These  nodes  usually  lie  at  the  intersec- 
tion of  adjoining  prism  faces  and  are  connected  with  one  another 
in  vertical  rows  by  short  prominent  lamellas.  Occurs  only  as  in- 
terna) molds. 

Characteristic  of  the  Chemung.  Occurs  also  in  the  Portage  and 
Waverly. 

6.  H.  tuberosum  Conrad.  (Fig.  25.)  Upper  Devonic. 
Large.  Transverse  section  usually  subelliptical  from  compres- 
sion. Horizontal  rows  of  nodes  not  exceeding  four  or  five  in  ma- 
turity and  separated  by  broad 
concavities.  Vertical  rows 
eight  and  separated  by  con- 
cavities. Surface  regularly 
reliculated  by  vertical  and 
hofji^onlal  series  of  spicular 
bands. 

Lower  and  Middle  Che- 
mung sandstones  in  New 
York. 

VI.  Brachiospongia  Marsh. 
Skeleton  enclosing  a  hollow 

central  cavity  which  sends 
out  large  hollow  arms,  closed  distally.  Wall  thin  and  bearing  a 
net-work  of  spicules.     Ordovicic. 

7.  B.  digitata  (Owen).     (Fig.  36.)  Ordovicic. 
Arms  eight  to  eleven,  radiating  from  circumference  of  body  ; 

at  first  they  pass  off  horizontally,  then  turning  at  right  angles 
they  rise  nearly  vertically.  Size  from  six  inches  to  one  foot  in 
diameter. 

Trenton  of  Kentucky. 

VII.   A.sTRiEOSPONGrA  Rocmer. 
Thick-walled,  bowl-shaped.     Upper  surface  concave,  lower  con- 
vex, without  traces  of  attachment.     Skeleton  composed  of  rehi- 
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tively  large,  eight-rayed  spicules,  six  of  which  are  disposed  in  the 
same  plane  while  the  two  projected  at  right  angles  to  these  are 
reduced  to  button-like  prominence,     Siluric. 
8.  A.  meniscus  Roemer.     (Fig.  27.)  Siluric, 


Fig,  17. 

Vertical  section  crescent-  (iiieniscusj 
ules  very  conspicuous,  especi.illy  tm  tl 
Upper  Siluric  of  Tciincssie. 

VIII.     RECKfT.V  I. 

Globular  to  platter-shapeii  bnd; 
whose  calcareous  wall 
Dev. 
9.  R.  oweni  Hall.     {I't;;.  2S,) 

Broad,  varying  in  iliameter  Ironi 
sisting  of  a  flat,  circular  di>c  nitl 
depression  above,  correspoiidiiii;:;  (■ 
attachment  on  the  under  sidi,-.  Cc 
radiate  from  the  center.  ClH 
becoming  circular  and  dccre.isi 


The   characteristic   fossil   throughout  the   lead  region,  of  the 
Galena  limestone  in  Illinois,  Iowa  and  Wisconsin. 


Fig.  aS.     Katfilaailila  ameni  (Vttnn.  Geol.  Surv.,  Scbuchert  &  Winchell). 

10.  R.  hemisphericus  Hall.  Siluric. 
Small,  rarely  exceeding  two  inches  in  diameter.     Hemispherical 

or  subglobular  with    truncated  base.    Cells  in   rows  obliquely 
radiating  from  a  sub-central  point,  minute  near  point  of  origin  but 
rapidly  increasing  in  size  over  the  upper  surface  and  again  decreas. 
ing  down  the  sides. 
Niagara  of  Wisconsin. 

1 1.  R.  ohioensis  Hall  &  Whitfield.     (Fig.  29.)  Siluric. 
Differ)  from  R.  hemisphericus  in  its  smaller  size,  not  exceeding 

one  and  one  fourth  inches  in  diameter,  and  in  its  smaller  cells. 

Niagara  of  Ohio. 
\2.  R.  mamillaris  Walcott.        Ordovicic. 

Usually  in  form  of  an  inverted  cone  with 
a  deep  depression  above.  In  more  ex- 
panded forms  the  center  of  the  otherwise 
broadly  rounded  base  extends  as  a  short- 

In  upper  portion  of  the  Pogonip  group 
(=  Chazy)  in  Nevada. 
13.  R.  (Ischadites)  iowensis  (Owen).     (Fig.  30.)  Ordovidc. 

Base  concave,  upper  surface,  flatly  dome-shaped,  with  an  open- 
ing into  the  hollow  cavity.  Small  rhomboidal  cells  opening  on 
surface  in  curved  rows,  intersecting  in  arches. 

Galena  limestone  of  Iowa,  Wisconsin  and  Minnesota, 
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Phylum  III.     CCELENTERATA. 
Class  Hydrozoa  Huxley. 

This  class  comprises  the  modern  hydroids,  delicate  nio? 
animals,  mostly  growing  in  branching  clusters  or  colonies  lia\ 
common  stem  or  a  common  base.  A 
few  simple  forms  occur  in  fresh  wa- 
ter {Hydra),  but  with  only  on<-  ex- 
ception, the  branching  and  clustered 
species  are  all  marine.  They  are 
commonly  found  attached  to  the  sea- 
weed fringing  our  rocky  shores,  or 
growing  in  the  deeper  waters,  though 
many  also  grow  on  rocks,  where  they 
are  attached  by  a  network  of  delicate 
root-like  stolons,  while  others  again 
are  attached  to  shells  or  live  partly 
buried  in  the  mud. 

Hydroids  of  the  modern  type  nrc 
rare  in  the  fossil  state,  but  two    b  r 
rant  groups  the   Graptolitcs  an  1  ll 
Hydrocorallines  s.rc  abundantly  rey 
sented  in   American  strata.     It       II 
be  necessary,  however,  to  bricfl)  end* 
em  1  J  tro7 


Recent  (afler  Naltirijr].  p,  poh 
ht,    hydrelheta ;     g, 
[much  enlarged). 


sential  parts,  easily  distin<^ 
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and  well  mounted.  In  the  center  is  the  animal  proper,  consisting  of 
an  elongated  hollow  stem,from  which  at  regular  intervals  arise  a  pair 
of  opposite  flower-like  heads  ox  polyps,  connected  with  the  stem  by  a 
narrow  *«  neck."  The  polyps  form  the  swollen  end  of  each  tube, 
which  at  the  summit  is  contracted  into  a  narrow  opening,  the  mouth, 
and  furnished  some  distance  below  the  summit  with  a  ring  of  tenta- 
cles. The  hollow  internal  space  or  stomach  cavity  of  each  polyp  is 
continuous  through  the  *•  neck  "  with  that  of  the  main  stem,  which 
in  turn  through  the  hollow  tube  of  the  rootstock  is  continuous  with 
that  of  other  stems  of  the  colony.  At  intervals  peculiar  large 
polyps  without  mouth  or  tentacles  occur,  which  serve  the  function 
of  reproduction.  In  some  types  of  hydroids  free-swimming  medusae 
or  ••jelly-fish"  are  produced  by  these  reproductive  or  gonopolyps. 
Enveloping  the  rootstock,  stems  and  branches,  is  a  transparent 
membrane  composed  of  the  organic  substance  ••  chitin,"  which  is 
similar  to  the  material  of  which  sponges  consist.  This  envelope 
or  periderm  widens  around  the  polyps  into  cups  or  hydrothecce^  into 
which  the  polyps  can  withdraw  by  muscular  contraction,  after 
which  the  opening  is  closed  by  a  lid  or  operculum.  In  the  figure 
one  of  the  polyps  is  expanded,  the  others  are  contracted  or  not 
shown.  The  gonopolyps  are  surrounded  by  a  bottle- shaped  cup  or 
gonotheca,  which  has  a  short  neck  and  broad  opening.  The  sub- 
stance of  the  periderm  is  such  that  it  may  be  preserved  in  the  form 
of  a  carbonaceous  film. 

Graptolites. 

The  simplest  groups  of  Graptolites  {Axonolipd),  characteristic  of 
the  highest  Cambric  and  lower  half  of  the  Ordovicic,  are  derived 
by  a  succession  of  buddings  from  a  primal  hydrotheca  known  as 
the  sicula.  If  the  first  two  buds  extend  in  opposite  directions,  the 
result  is  a  type  with  branches  composed  of  a  single  row  of  hydro- 
thecx.  These  may  be  strung  out  in  long  rows,  where  each  suc- 
ceeding hydrotheca  buds  from  near  the  margin  of  the  preceding 
one  (Fig.  46),  or  they  may  bud  rapidly  so  as  to  overlap  each  other. 
In  the  former  case  the  serrations  are  far  apart ;  in  the  latter,  which 
is  the  more  specialized,  they  are  close  together.  When  the  first 
two  buds  give  off  two  buds  each,  four  branches  result  {Tetra- 
graptus)  instead  of  two  {Didymograptus\  If  later  buds  again  give 
off  two  instead  of  one  bud,  a  larger  number  of  branches  is  produced 
{Staurograptus,  Dichograptus,  etc.).  When  the  branches  are  nu- 
merous and  united  by  cross -hdiTs  or  dissepiments  a  net  like  struc- 
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ture  is  produced  {Dictyonemd).  When  the  original  buds  from  the 
sicula  are  completely  turned  back  upon  themselves,  so  as  to  open 
in  the  opposite  direction  from  the  sicula,  and  grow  together, 
back  to  back,  a  double-rowed  structure  is  produced  with  hydro- 
thecae  on  opposite  sides  of  the  median  line.  Types  of  this  kind 
{J)iplograptus^  Climacograptus)  arc  reenforced  by  a  median  axis  or 
rod,  the  virgula^  which  extends  the  entire  length  of  the  branch  and 
beyond  the  last-formed  hydrothecae.  It  generally  appears  as  a 
shining,  solid  rod,  extending  beyond  the  hydrothecae.  A  number 
of  types  with  a  single  row  of  hydrothecae  also  possess  a  virgula. 
Types  possessing  this  structure  are  classed  in  a  division  by  them- 
selves i^Axonophora),  In  all  cases  the  colony  derived  by  budding 
from  a  single  sicula  is  called  a  rhabdosome,  whether  consisting  of 
one  (single-  or  double-rowed)  or  many  (single- rowed)  brandies. 
In  many  cases  a  number  of  rhabdosomes  may  be  united  by  the  • 
ends  of  their  virgulae  (that  farthest  away  from  the  sicula),  form  in  i^'- 
a  compound  rhabdosome,  which  in  some  cases  is  provided  witli  a( 
float  or  air-bladder-like  structure,  from  the  base  of  w  hich  also  dc->- 
pend  the  gonangia  or  reproductive  sacs  [Dtf^lograptus).     (I  ig.  54 

While  some  of  the  Graptolites   were  probably  attached  to  ^ea.-J 
weeds  like  modern  hydroids,  others  were  free- floating  or  pLuil^ 
tonic  organisms.     This  and  the  fact  that  sea  weeds  when  torn  {x^]y 
their  anchorage  would  also  float,  explains  the  wide  distribution,- 
the  Graptolites  and   their   presence  in  rocks  of   the  same  age  Jil 
widely  separated  parts  of  the  world.     They  are  best  l.>>.;]^<^^ 
fine  mud-rocks,  especially  the  black  shales.     They  hav^ 
been  found  in  limestones  (calcilutytes)  and   even   in 
They  are  excellent  index  fossils  of  the  lower  Pala^o/j 
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[This  is  the  most  coonprehensive  and  most  important  work  that  has 
appeared  in  this  country  since  Hall's  Graptolites  of  the  Quebec  Group.] 

Key  to  the  Genera. 

I.  DENDROI DEA.     Rhabdosomes  irregularly  branching  in  a  shrub-like  funnel  or  fan- 

like manner.     Hydrothecae  mostly  in  the  form  of  pits,  rarely  prominent..  A. 

A.    Branches  joined  at  frequent  intervals I. 

I.  Branches  joined  by  cross-bars  or  dissepiments I.  Didyonema, 

1.  Branches  flexuous,  coalescing  at  points  of  contact ;  dissepiments  rare. 

II.  Desmograpius. 

A.  Branches  not  joined,  or  only  at  great  intervals 2. 

2.  Branches  diverging aa. 

aa.  Branches  stout,  bifurcating,  irregularly  dendroid. 

III.  Dendrograptus, 
aa.  Branches  plumose,   with  branchlets  arranged  alternately  on  oppo- 
site sides  IV.   Ptitograptus: 

2.  Branches  parallel,  bifurcating  at  intervals Callograptus. 

II.  GRAPTOLOIDEA.     Rhabdosomes   simple   or    branching  but   not    shrub-like. 

Hydrothecae  commonly  distinctly  marked  B. 

B.  AXONOLIPA.     Virgula  absent 3. 

3.  Branches  with  single  row  of  hydrothecae  (monoprionidian) bb, 

bb.  Branches  of  rhabdosomes   bifurcating  at    irregular    intervals,   nu- 
merous   k. 

k.  Branches  apparently  four  at  center,  making  a  cross. 

V.   Staurograptus, 

k.  Branches  two  at  center x. 

jr.  Primary  branches  S-shaped VI.    Cacti og raptus. 

X.  Primary  branches  not  S-shaped Bryograptus. 

bb.  Branches  of  rhabdosome  regularly  bifurcating /. 

/.  Branches  more  than  8 y. 

y.  Three  bifurcations  (sometimes more)  producing  16  branches. 

VII.  Loganograptus, 
y.  Numerous  bifurcations,  regularly  alternating. 

VII.    Gon  iograptus, 

I.  Branches  8  or  less z, 

2,  Branches  8,  sometimes  6 VII.  Dichograptus, 

z.  Branches  4 VIII.    Tttragraptus. 

z.  Branches  2 X.  Didymograplus, 


,    Dh,lh-^ 
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3.  Bruicbes  leaf-like,  four  rows  of  bydrothecic,  generally  >p]>efltitig 

rows  from  compression IX.  P/iy/A'-. 

B.  AXONOPHORA.     VirguU  present 

4.  Branches  with  a  single  row  of  byd rot hec^  or  only  partly  willi  (liiublL-  r 

fc  Branches  entirely  distinct,  only  a  single  row  of  lty<lrciiliii.,v 
oiirionidian)  opening  in  a  direction  opposite  lo  Ibe  sirul.i. 

XV.    M..n.;- 

{(.  Two  liranches,  more  or  less  united ., 

HI.   Branches  united  only  al  base.  V-shaped  with  [i}-dri>l!i<;r 

erally  on  outside XII 

m.  Branches  united  for  some  distance,  above  the  lia'u.  ' 

XII.    D,,r. 

4.    Branches  with  double  row  of  hydrolhec;^  ihroughoul  (  niprii>ii 

dd.  Periderm  solid 

n.  Hyd roth ecie  sharp \1\     /' 

n.    HydrolheciE  blunt \l      1 

dd.    Periderm  a  fine  meshwork \  \  I 

SVNOPSIS  OF  GENERA  AM-   -ri  r 
Order  I.     DENDROIDKA   Xicli 

I.    DiCTVONEMA    i 

Rhabdosomcs  forming  funnel  or  fan-shaped  finmls,  i 
numerous  bifurcating  branches  arising  from   an  aciiti;  bnsL-, 
united  at  intervals  by  thin  cross 
or  dissepimeiila.      Hydrolli^i-.i 
dom  well  iircsc-rvcd,  d  slvi-i.l!  i> 
appearing  occasion, illy 
pits    on    llic    ,ii[|i-    ■■! 
ttirnud   t<)vv;u-.!    in-.ji 
Canib.-Div 
I.  D.  flabelliforrae    l 

iiapidlv 


Hranc 


Flo.  31.      DiclyoHfmaft.ibcUif.nm^     ic.i.i. 
(after  Matthew).  ">"'■ 

thick 
In  the  shales  forming  the  iip[)c 
North  America  (especially  in  cnstc 
uted  in  Europe. 
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2.JD.  retifonne  Hall.     (Fig.  33.)  Mid-Siluric. 

Broadly  funnel  shaped      Branches   rather  coarse,  frequently  bi* 

furcating,  marked   externally  by  flcxuous   strix.      Dissepiments 


Fii;.  33.     Didyoi 


Rfp.). 


thin,  diameter  about  a  fourth  that  of  the  branches ;  rather  oblique 
and  numerous. 

In  the  Rocheste'r  shale  (Niagaran)  of  New  York  and  Canada. 
3.    D.  gracilis  Hall.     (Fig.  34.)  Mid-Siluric. 


iraiilii  {N.  V.  SWIe  Mus.  Rep.). 
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Branches  very  slender,  bifurcating  and  slightly  diverging,  irreg- 
ularly striated  or  indented.     Dissepiments  slender  and  distant. 

Occurs*  with  the  preceding. 
4.  D.  hajniltonis.     Hall.     (Fig.  35.)  Mid-Dcvonic. 


Branches  slender,  bifurcating,  somewhat  lli 
in  Desmograptus.     Dissepiments  scattered. 
the  next  genus.) 

In  the  Hamilton  shales  of  New  York  an 
Michigan. 

II.  Desmogkaetus  Hoiiki 
Differs   from     Dictyonema    in     the    flexkn) 

branches,   which  unite  at  intervals  when   tl 
Dissepiments  chiefly  in  lower  part  of  frond. 

5.  D.  cancellatus  Hopkins.     (Fi[j-  36.) 
Branches  12  to  14  in   10  mm.  forniin.;    ! 

twice  as  long  as  wide.     Thecal  aperture.s  lih 
In  shales  of  the  age  of  the  Lower  Ch.i/ 
Canada  (P). 

III.  DESDKOnKAn 

Rhabdosome  with  a  strong  m.iin 
spreading,  shrub-like,  variously  rami 
commonly  obscure,  or  in  the  form  of  ji 
Ordovicic. 

6.  D.  flexoosus  Hall.     (Fig.  3;,) 
An  inch  or  more  in  length,  branclit 

larly  diverging. 
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In  shales  of  age  of  Beekmantown  (Tetragrapius  tone)  of  Canada 
and  New  York. 

IV.  Ptilograptus  Hall. 
Rhabdosome  with  branches 
provided  with  two  rows  of  alter- 
nate branchlets.  No  traces  of 
thecal  apertures  have  been  found. 
Ord.-Sil. 

7.    Pt.  plumosus    Hall.     (Fig. 

38.)  Lower  Ordovicic. 

Branchlets  slender,  filiform  and 
close  set,  diverging  at  about  40°, 
and  about  3  5  mm.  long. 
In  shales  of  the  age  of  Lower  Chaiy,  in  Canada  and  New  York. 


Fig.  37.  De»i/n>graplus/ixui>su!(V.Mt- 
demanD,  N.  Y.  Stale  Mm.  Mem.). 


Ordkr  II.    GRAPTOLITOIDEA 
Lapworth. 
Suborder  Axonolipa  Freeh. 
V.   Staurograptus  Emmons.    [Clonograp- 
tus  Hall.) 
Rhabdosome  cruciform  at  the  center,  ow- 
ing to  the  rapid  budding  of  the  early  hydro- 
thecse.     Repeated   bifurcations   produce   a 
large  number  of  branches,  hydrothecae  long 
and  but  slightly  overlapping.     Camb.-Ord. 
8.  S.  dicbotomus  Emmons.    (Fig.39.)(f7^ 
nograptus    proxi- 


PlylcgraptM, 


matus     Matthew), 
Upper  Cambric. 

„  ,  ,     //«mDjio(H«ll,  Can.  Org. 

Branches  upward    t.      > 
of  forty,  the  result 

of  repeated  bifurcation.  Thecse  from  1 1 
to  13  in  10  mm.,  in  contact  for  a  little 
over  a  third  of  their  length.  Apertures 
nearly  vertical  to  axis. 

In  the  upper  Cambric  shales  of  eastern 
Canada  and  United  States  {Dictyoncma 
shales). 
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VI.     CCENOGRAPTUS    Hall. 

Bilaterally  symmetric  rhabdusome,  the  main  stem  (of  tubular 
hydrothecae)  bent  into  an  S  with  simple  unicellular  branches  of 
similar  structure  given  off  from  the  convex 
side.     The  stcula  appears  at  the  center  of 
the  principal  stem.    Ordovicic. 

9.  C.  gracilis  Hall.     (Fig.  40.) 

Middle  Ordovicic. 
Slender  stem,  branches  vith  fine  serra- 
tions  from   crowding   of  the  hydrothecae, 
Normanskill  shales,  Hudson  Valley,  etc. 


Vir,.  40.     C'l  ffp^riTA^i/: 


i'rai  lii: 


<^^$^^^^  '^^^ 


Vn.    DicHOGRAPTUS  Salter.     (Including  Lc\<^aiioori}f^nfs 

an  d  Go7iiograptus, ) 

Rhabdosome   of  eight  (typical)    or  more  (^LogiDwgraptns   and 
Goniograptus)  large  and  narrow  branches,  united  by  a  coninioii 

stem  in  center  which  with  the  lobes 
of  the  branches  lies  within  a  central 
membranaceous  disc.  Branches 
with  single  row  of  hydrothecae,  be- 
coming prominent  some  distanccl 
^  ^    ,  from  center.    When  branches  occur 

hgani ;  b  {mx^eL\^\^i^\Tetragraptus    Separated,  they  can  onl\'  be  deter^j 
quadribrachiatus ;    c,    Dichograptus    mined   by  the  form  of  thcir  h\- 

octobrachiatus ;    d    (lower),     Gonio-     theci\,\       Ordovicic. 

graptus  thurtaui  (all  enlarged).  J^ 

10.  D.  octobrachiatus  1L\W1 
41.)  Lowest  Ordovicic. 

Eight,  large  and  coarse  branches  often  a  loot   Iohl;  ■ 
disk  eight-angled. 

Lower  shales,  Point  Levis  and  Hudson  l^ivcj^A^illcy^r-iy!; 
town  horizon.     Also  European. 

II.    D.  (Loganograptus)  logani    Hall     41 

Ordovicic. 

Numerous  (thirteen  to  twenty-five,   n^ 
branches  up  to  nine  inches  long,  symnict 
Hydrothecae  become  prominent  only  at  "^ 
Central  disk  many-angled. 

Lower  graptolite  shales  (BeekmantowiK 
son  River  Valley.     Also  European. 


central 


aC)     Lowest 


Pmally  sixteen)  slender 
caily  branching  at  base. 
me  distance  from  base* 

Point  Levis  and  Hud- 


1 


j^ .  I 


'^.' 


•1 
w 


r' 
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Fig.  42. 


12.  D.  (Goniograptus) thureaai  McCoy.    (Fig.4i,(f,42.)    Lower 
Ordovicic. 

Four  nearly  rectangular  main  branches  of  a  zigzag  outline  with 
regularly  alternating  secondary  branches. 

Lower  graptolitc  shales  of 
Quebec  and  H  udson  Valley 
(Beekmantown).  Also  Euro- 
pean. 

VIII.   Tetragraptus  Salter. 

Typically  of  four  short  and 
broad  branches  with  large  hy- 
drothecie.  A  common  trans- 
verse stem  (funicle)  occurs.  A 
group  still  classed  here  Is  like  a 
Dichograptus  with  only  four 
arms,  and  a  quadrangular  cen- 
tral disk.  It  really  belongs  to 
a  distinct  genus.     Ordovicic. 

13.  T.  bigsbyi  Hall.     (Fig.  43.)  Lower  Ordovicic. 
Of  four  short  broad  arms,  with   narrow  but  long  hydrothecae 

mucronate  at  the  margin.  Strong  central  stem. 
Lowest  graptolitc  beds  (Beekmantown)  of 
Point  Levis  and  Hudson  Valley. 

14.  T.  qoadribrachiatus  (Hall).  (Fig.  4r, 
b.')  Lower  Ordovicic. 
Like  half  a  Dichograptus   oclobrachiatus  — 

long  slender  branches  with  small  hydrolheca:         '  ♦S'      '  ^"S'™/""' 
and  a  quadrate  central  disk. 

Lower  graptolitc  beds  (Beekmantown)  of  Canada  and  Hudson 
Valley,     Also  Europe. 

IX.    Phvllograptus  Hall. 

Like  Tetragraptus  with  the  four  branches  grown  together,  each 
two  back  to  back,  forming  a  cross  in  section  — generally  preserved 
in  flattened  form  so  as  to  appear  as  a  single  leaf-like  body.     Or- 
dovicic. 
IS-   P.  typUS  Hall.     (Fig.  44.)  Lower  Ordovicic. 

Broad,  oval  to  lanceolate,  as  appearing  on  shale,  with  24  (22-26) 
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hydrothecie  to  an  inch.     Broad  axis  or  midrib,  often  crenulate 
serrate. 

Lower  graptolitc  shale  (Upper  Beekmantown)  Canada  and  lln 
son  Valley. 
i6.  P.  ilicifolius  Hall.     (Fig.  45.)  Lower  Ordovic; 


Fig.  44.  Phyltogrop- 
lus  lyfui  (after  Roemer), 
enlarged. 


Fig.  4S-  Phyllo^y 
b,  enlarged  ;  and  i', 
mer). 


Differs  from  the  preceding  in  its 
ally  shorter  and  broader  form,  moi 
(29-32  to  an  inch)  and  strongly  111 
hydrothecae. 

Shales  of  Middle  Beekmantown 


17.  P.  angustifolius  Hall,     (Fij;;.  46.) 


Lc 


r  Orel. 


Narrow   elongate    form,  generally 
broader  at  the  base.     Tlieca:   stroiij^ly    11 
cronate  on  lower  sides.    Lower  shales  (He. 
mantown)  of  Point  Levis  and  Hudsoii  Wll 
iS.  P.  anna  Hall.  I.owci-  CtidM,., 

More  nearly  rounded,  often  trimcak. 
merous  thcc;e.  Higher  Beekni:i[ilonii 
Lower  Chazy  horizon. 

X.  Djdvmogbaptcs  McCoy. 

Rhabdosome  con.sistingof  two  ^yni: 

branches  diverging  from  the  bas.il  ccl 

to  180°  or  over,  with  oblique  hydmtl 

dovicic. 
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19.  D.  bifidus  Hall.     (Fig.  47,  c,  48.)  Lower  Ordovicic. 

Divergence  of  branches  15°  to  20°,  gradually  widening  through 

increase  in  length  of  hydrothecae  to  about  two  thirds  distance  from 


Fig.  47.   a  (upper),  Didymagraptus  nitidus\  b,  D. 
patulus ;  c  (lower),  D.  bifidus  (all  enlarged). 


Fig.  48.     Didymogoptus 
bifidus. 


base,  then  narrowing  again  to  apex.  Shales  of  upper  Beekman- 
town  age  (Deep  Kill),  Point  Levis  and  Hudson  Valley. 

20.  D,  nitidus  Hall.     (Fig.  47,  a,  49,  a!)  Lower  Ordovicic. 
Thecae  closely  arranged,  margin  slightly  concave,  rectangular  to 

axis  of  theca.  Branches  with  wide  angle  of  divergence  (nearly  or 
quite  180°).  Lower  Ordovicic  of  Point  Levis  and  Hudson  Valley 
(Beekmantown). 

21.  D.  patulus  (Hall).     (Fig.  47,  b,  49,  ^.)         Lower  Ordovicic. 


«■ 


Fig.  49.     a  (upper),  Didymograptus  nitidus  \  b^  D idymogr a ptus patulus. 

Differs  from  D,  nitidus  in  its  wider  and  more  rapidly  widening 
branches,  with  ends  of  hydrothecae  concave  and  strongly  acute  in- 
stead of  rectangular. 

Lower  graptolite  shales  (Beekmantown)  of  Point  Levis  and 
Hudson  Valley. 

Suborder  Axonophora  Freeh. 

XL  Climacograptus  Hall. 

Simple  rhabdosomes,  with  parallel  hydrothecae,  their  outer 
margin  straight  and  parallel  to  the  axis  of  the  stem.     Ordovicic. 
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22.  C.  bicornis.     (Fig.  50,  S'.  "■)  Middle  Ordmici 
Gradually  widening  upwards,  hydrothecae  approaching  rcctan^ 

lar  outline,  base  with  two  diverging  mucronate  points. 

Normanskill  shales  (Trenton)  ot  Hudson 
Valley,  and  equivalent  beds  of  the  Cincinnati 
region. 

23.  C.  typicus  Hall.     (Fig.  51.  d.) 

Upper  Ordovicic. 

Differs  from  preceding  in  narrow  almost 
horizontal  incisions  between,  and  small  mucro- 
nate point  at  base  of  hydrotheca;. 

Utica  Slate  of  New  York  and  Cincinnati  re- 
gion. 

XII.    DlCRANOGRAPTUS    H; 

Lower  portion  of  hydrosome  bi 
portion  dividing  into  two  uniscria 

Form  Y-shaped.  Hydrothecn? 
macograptm.     Ordovicic. 

24.  D.  ramosus  Hall.     {Fig.  52  ) 

Undivido.l  1; 
hydroUu'ca;  di 
points. 

Normanskill 
ley.      Europe. 


(Uf.),  XIII.    1,)|(.E 

Like  Ihc  jiiecid 

V  shaped.     Ord.ii 


h,  C.  lypiius  (enlarged] 

25.  D.  complanatus  Lapw 


Diverging  at  angle  of  },o-\ 
drothec^e    narrow    and 
mucronate. 

Normanskill  shales  (Trcnlon),  I 
ley. 

26.  D.  divaricatus  Hall.    (1-i- 
Mi.l.li 

Diverging  at  angle  of  over  Q-.i  . 
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hydrothccae  furnished  with  slightly  iacurved  hook  like  projections 
on  the  upper  outer  region  ;  3  basal  spines. 
Normanskill  shales  (Trenton),  Hudson  Valley. 


27.  D.  sextaD3  Hatl.     (Fig.  53,  (/.c.) 


Middle  Ordovicic. 


FiC.  53.      0,  Diitltosrafl, 
laired)  ;  </,  D.  sexlaai 


Similar  to  preceding,  but  basal  spines  turned  up  and  outward. 
Normanskill  shales  (Trenton),  Hudson  Valley. 


XIV.    DiPLOGRAPTUS  McCoy. 

Rhabdosomes  linear  to  leaf-like,  with  two  rows  of  alternating 

oblique  hydrothccae.     Virgula  prolonged  beyond  the  proximal  end 

and  in  perfect  colonies  attached  with  others  to  a  floating  (?)  central 

disk.     Ordovicic. 

28.   D.   pristis  Hisinger.     (Fig.  54.)  Upper  Ordovicic. 

Large  oblique,  acute  serrations, 
pointed  exteriorly,  three  basal 
spines,  the  central  one  usually 
longest. 

Utica  slate  of  New  York  and 
other  states  and  Canada.  Europe. 
29.  D.  foliaceus  Murchison. 

Middle  and  Upper  Ordovicic. 
HydrothecjE      more      oblique, 
smaller  and  more  numerous  than 
D.  pristis. 
Normanskill  shales  (Trenton),  Hudson  Valley.     Europe. 


Fig.  54.  Difhgrapiu,  priuis.  Re^ 

tontioD  of  co1on]r  by  Ruedemann.  pn 
pncamilophore  or  swimmin;;  bladder 
g,  gonangia  (N.  Y.  St.  Geol.  Repf. ), 
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30.  D.  whitfieldi  Hall.  Middle  Ordovicic. 
Like  D,  pristis,  but  hydrothecae  with  spinose  prolongations,  and 

base  with  a  single  spine. 

Normanskill  shales  (Trenton)  of  Hudson  Valley. 

31.  D.  dentatus  Brongniart.     (=  D.  pristiniforuiis  Hall.) 

Lower  Ordoxicic. 

Narrow  slender  stipes  with  closely  crowded,  very  oblique  hydro- 
thecae. 

Graptolite  shales  of  Point  Levis  and  Hudson  Valley.  Lower 
Chazy.     Europe. 

XV.    MoNOGRAPTUS  Geinitz. 

Rhabdosomes  with  only  a  single  row  of  hydrothec.u,  which  in 
the  American  form  are  drawn  out  into  bent  points,  at  the  apices  of 
which  are  the  openings.     Silur.-Dev. 

32.  M.  clintonensis  Hall.     (Fig.  55,  /^)  Middle  SiUnic. 
Stipes  straight  with  well-marked  virj^ula.     1  .nds  of  hydrothcci- 

bent  over  so  that  apertures  open  downward. 
Clinton  shales  of  Rochester.N.V. 


■nu- 


01 


WM 


^ 


)o- 


I.  ■): 


XVL    Retiolites  Barrandc. 

Rhabdosome  with  the  periderm  atte 
ated    and    supported    on    a    nieshworl 
fibers.     Hydrothecae  in  two  rows,  open 
outward.     Two  virgulse  attached  to  oj)} 
site  sides,  in  the  median  plane.       Ord  -Sil 

33.  R.  venosus  Hall.     (Fi-.  55.  a.) 

Hydrothecae  slightly  oblique  ;   a|)ertural    uMi^in   ci-i 
derm  very  tenuous. 

In  the  Clinton  shales  of  western  New  \' 
preceding. 

Hydrocoralline 
Stromatopokoidea  Xich*. 


^ 


7r 


y 


^1  i  ♦■■ 


^  S  (  )y 


-Sil  uric. 
kvc;  peri- 

with  the 


•«..  *■'';■  ■-*- 


'S 


Th^  Stromatoporoids  are  extinct  <  r. 
to  the  Palaeozoic,  where  they  w  ere  extrc  i 
much  of  the  limestone  of  the  Si!uri<    .n 
the  destruction  of  reefs  of  these  foss  !^ 
lated  to  the  modern  Hydrocoralline 


^  1 


and  Murie. 

sms  practically  confined 

'  important  reef-))uildcrSp 

Devonic  resulting  from 

'hey  are  most  closely  re- 

illcpora)  and  to  Hydrac- 
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tinia,  an  aberrant  type  of    Hydroid.     This  latter   will  serve  to 

elucidate  the  structure  of  the  Stromatoporoids. 

Hydractinia  (Fig.  56)  commonly  grows  as  an  incrustation  on  the 

shells  of  dead  gastropods,  which  have  been  seized  as  a  habitation 

by  hermit  crabs.  It  is  also  found,  how- 
ever, encrusting  rocks.  The  polyps  are 
naked,  i.  e.,  not  protected  by  hydrothe- 
cae,  and  of  several  kinds.  The  ordinary 
feeding  polyp  or  nutritive  zooid  has  a 
mouth  and  tentacles.  A  second  type  of 
polyps  has  short,  club-shaped  tentacles 
and  bears  a  cluster  of  reproductive  buds 
or  gonangia.  These  are  the  gonopolyps. 
A  third  and  sometimes  a  fourth  order  of 
Fig.  56.    Hydractinia  (Re-  polyps  occur,  Scattered  about  or  Confined 

cent),  showing  3  types  of  polyps  ^^  certain  regions.  These  have  an  offens- 

arisine:  from  spinous  hydrophy-    .  j  j   r        •       r        ^'  j  ^i 

,    ,       ,r  "^     *^  '    ive  and  defensive  function  and  apparently 

Ion  (enlarged).    .  rir  j 

warn  the  colony  of  approach  of  danger. 
The  colony  secretes  a  basal  horny  or  calcareous  structure,  the 
hydrophyton^  which  consists  of  successive,  slightly  separated,  hori- 
zontal laminae,  supported  by  numerous  vertical  columns  known  as 
radial  pillars  (Fig.  57).  From  the  surface 
arise  hollow  spines  and  tubercles,  which 
serve  as  a  protection  when  the  polyps  are  con- 
tracted below  their  summits.  The  spaces  be- 
tween,the  laminae  communicate  with  the  sur-  pj^  ^  Hydractinia 
face  by  means  of  tubes,  and  branching  Cross-section of  hydrophy- 
grooves  or  astrorhizce  are  commonly  present  ton  through  a  spine,  show- 
on  the  surface.     In   MUUpora  the    colony  Se-    ^"«  horizontal  laminae  and 

radial  pillars. 

cretes  a  calcareous  structure  [ccenosteum)  not 

unlike  some  coral  masses.  This  consists  of  a  network  of  calcare- 
ous fibers  and  is  traversed  at  frequent  intervals  by  large  tubes  sur- 
rounded by  a  ring  of  smaller  ones.  The  larger  tubes  (gastropores) 
lodge  feeding  polyps^  and  the  smaller  (dactylopores)  lodge  fighting 
polyps.  Both  sets  of  tubes  are  divided  in  the  older  part  by  hori- 
zontal partitions  or  tabulae. 

The  extinct  Stromatoporoids  combine  the  characteristics  of  the 
two  types  outlined  above.  They  consist  of  hemispherical,  spread- 
ing, encrusting,  columnar,  or  nearly  globular  calcareous  structures 
sometimes  attaining  a  diameter  of  five  feet  or  over,  or  a  length  of 
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ten  feet  (^Beatticea),  The  base  is  generally  covered  by  a  con- 
centrically wrinkled  calcareous  crust  or  epitheca.  In  structure 
these  bodies  recall  the  hydrophyton  of  Hydractinia  as  described 
above,  consisting  of  numerous  concentric  undulating  calcareous 
laminae,  separated  by  interspaces,  and  supported  by  radial  pillars. 
Both  laminae  and  supporting  pillars  are  traversed  in  most  cases  1)\ 
minute  canals,  and  in  some  types  vertical  "  zooidal  tubes  "  with 
tabulae  occur,  as  in  MUlepora,  The  surfaces  of  the  laminae  aic 
marked  by  numerous  pores,  the  openings  of  canals,  and  by 
tubercles,  blunt  rounded  prominences  or  **  mamelons,"  or  blunt 
spines,  and  shallow  furrows  radiating  from  a  center  (.L7/v////:^r). 
In  some  types  (Actinostronia^  the  laminae  are  composed  of  a  net- 
work of  calcareous  rods  disposed  in  a  horizontal  series.  In  sonu: 
cases  the  horizontal  and  vertical  elements  are  so  fused  as  to  foi m 
a  dense  reticulated  tissue,  when  the  separate  compc^nents  arc  w  ith 
difficulty  distinguishable  {Stromatopora).  rrcqucntly  the  h  ri- 
zontal  laminae  are  combined  into  strata  or  ••  latilaniin.e  "  of  sour 
thickness,  separated  from  each  other  by  a  slii^ht  interspace. 

Several  species  of  Stromatoporoids   encrust    c\lindrical    cor.iN 
i^Aulopora,     Syringopora,    Ceratopora,    etc.)    which     become    coni,— 
pletely  immersed  in  the  Stromatoporoid,  openin;.,^  only  o\\  the 
face  in  circular  orifices.  •  These  orifices  were  f<>rmerl\'  thon;^ht  i 
be  a  structural  part  of  the  Stromatoporoid  and  the   name  Cai: 
pora  was  applied  to  these  types.     Similar  commen^ali^m  occur 
some  Bryozoa. 
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1886-92.    Nicholson,  H.  A.    A  monograph  of  the  British  Stromato- 

poroids.  Palaeontographical  Society  monograph. 
x894«    Girty,  G.  H.    Revision  of  the  sponges  and  coelenterates  of  the 

Lower  Helderberg  Group  of  New  York.    14th  Ann.  Rept.  N.  Y.  State 

Geol.,  p.  289,  Stromatoporoidea. 

Two  keys  are  herewith  given.  The  first  is  based  on  the  micro- 
scopic structure  and  requires  thin  sections.  It  is  believed  that  by 
its  means  most  species  may  be  traced  to  their  proper  genus. 
The  other  is  based  on  external  characters  and  is  given  to  make 
possible  field  determination  of  the  more  important  species  of 
••  Stromatopora  "  in  the  old  sense.  It  applies  only  to  the  species 
described. 

I.   Key  to  the  Genera.* 

A.  Calcareous  tissue  a  roeshwork  of  horizontal  and  vertical  rectangular  elements I. 

I.  Structure  an  open  meshwork,  radial  pillars  distinct,  horizontal  laminae  of  cal- 
careous anastomosing  bars *, 

*.   Radial  pillars  continuous  through  a  number  of  laminae  and  interlaminar 

surfaces I.   Actinostroma. 

*.   Radial  pillars  discontinuous II.   Clatkrodictyon, 

I.  Structure  an  open  mesh  work,  radial  pillars  very  large,  horizontal  elements  thin 

irregular  plates VII.  Labechia, 

I.  Structure  a  dense  reticulate  mesh  work  in  tangential  section,  but  more  open  in 

vertical  section,  the  radial  pillars  distinguishable **. 

**  Form  spherical,  massive  or  expanding aa, 

aa.   Laminae  bending  upwards  at  regular  intervals,  forming  a  series  of 
vertical  rod-like  structures  passing  through  the  mass. 

III.   Stylodidyon . 
aa.  Laminae  not  bending  upwards,  short  irregular  zodidal  tubes. 

IV.   Stromatoporella, 
**  Form  cylindrical  and  commonly  branching,  numerous  well  developed  tab- 
ulate zodidal  tubes  opening  by  circular  pores V.   Idiostroma. 

I.   Structure  a  dense  reticulate  mesh  work  in  both  tangential  and  vertical  sections, 

radial  pillars  generally  not  distinct ***. 

***  Structure  reticulate,  tabulate  zooidal  lubes  well  developed. 

V I ,   Stromatopora, 
***  Structure  very  [dense,  but  vertical  and  horizontal  elements  distinguishable. 

VL  Syrin^ostroma  under  Stromatopora, 

B.  Calcareous  tissue  of  concentric  laminae,  no  vertical  pillars II. 

II.    With  vertical  tubes VIl.   Stromatococrium, 

II.   Without  vertical  tubes VIII.    Cryptotoon. 

C.  Calcareous  tissue  a  single  layer  covered  with  a  basal  epitheca  and  with  numerous 

blunt  tubercles  on  the  surface IX.   Labechia  (young). 

D.  Calcareous  tissue  a  series  of  vesicles,  form  columnar X.  Beatricea. 


*  Based  on  microscopic  structure. 
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II.     Key  to  the  Species  of  **  Strom atopora'*    in  the    Old    Sknse   1?asi d 

Chiefly  on  External  Characters.* 

A,  Form  a  flattened  or  undulating  expansion,  generally  with  a  basal  epitbeca 

*Free  or  only  attached  at  initial  point <;. 

a.  Surface  with  mamelons <?</. 

aa,  Mamelons  prominent  ;   astrorbizae  present  though  inconspicuous,  sur- 
face granulate 9.    S.  i^rafiuhifii  I>ev. 

aa,  Mamelons  loW|  astrorhizze  absent I.   S.  fxp<in<ii  Dcv; 

a.  Surface  sometimes  undulated,  with  tubercles  instead  of  mamelons  ;  no  asti«>- 

rhizae />/•. 

bb.  Tubercles  of  two  sizes,  the  larger  with  pores.    10.   S. /if/'c>ii^/<!/,i  l^cw 
bb.  Tubercles  minute,  in  rows,  with  pores  between  rows. 

5.     .V.    >///f/,V/.r/    Sil. 

bb.  Tubercles  scattered,  meshwork  very  coarse 7.   .V.  (>/,'//.'./  I  )c\. 

a.  Surface  without  mamelons  or  tubercles <c 

cc,  Astrorhizae  well  developed 2.   .V.  A^r^/;,;/,/  1  >ev. 

cc.  Astrorhizas  small 4.   .9.  t^ >/V.v.C  7  Sil 

*  Encrusting  other  fossils.     Tubercles  instead  of  mamelons  ;  a.strorlii/.i.  j.rc--rnt 

1 1.    A",  incrn^tiiiis  I  't  \ . 

B.  Form  massive,  hemispheric  or  spherical 

♦♦Divided  into  strata  or  latilamin^ 

b.  Surface  with  mamelons 

cc.  Astrorhizae  well  developed 14.   S.  f/n'ttticuHfrro  \h\. 

cc.  Astrorhizse  small 1 

I.  Mamelons  sharp  and  conical 3.    .S".  //<(////,//(/  I )tv 

1.  Mamelons  low  and  rounded  ;  astioiiii/:v  inimilo. 

17.    .V.  <  r ///'*  <>/</  I  .nwcr  I ''.j^ 

b.   Surface  with  pustules  instead  of  maniek>ns 

(id.   Astrorhizae  small 15.    S. /^nfuli/ci .: 

b.  Surface  without  mamelons  or  pu<^tules 

ee.  Astrorhiza  present 

2.  Vertical  section  siiows  only  dense  tissue i'         "' 

2.  Vertical  section  shows  minute  lahulale  lulns  t!a\.  i     i 

stratum i  ;.     . 

ee,  Astrorhiza  absent iS.    .s".  /,/^ 

♦♦  Not  divided  into  strata,  or  hut  imperfec  tly  -o 

c.  Surface  without  true  mamel(»ii> 

ff.  Astrorhiza  absent 

"X.   Surface  linelv  (jranulatid  wiili  1  ^'i    -•'■ 


11 

troendre 
mmii^ua  Sil- 
;!ILowcr  Dev. 

b.. c. 

** ff- 


'-'u»_'''.'»     _^< 


3.   Surface  with  pustules,  r<Mni<  <1  \  \^ 


3.   Surface  with   pustule^  in  n  lm. 
ular  nipple-like  elevation-  . 

c.  Surface  with  conical  mamelon^,  ^-.\\<  , 
C.  Form  cylindrical  or  branching 

♦**  Surface  with  prominent  pointed  tul'tn  It  - 

d.  Branches  with  rounded  end-^,  sui  fat  r  \ 


♦This  is  adapted  only  to  the  sj)ecies  hen 


•  (le^t  I' 


.■V 


caeriuntf  Cryptozoon^  Labechia  ox  Bcatri,  (-a.      1  ;,(ii 


-gr&Dules. 

. '  '  ^  ^^%^'^.  UruUefla  Sil. 

ft  OMla  of  large  vertical  rods. 
8.  S.  columnarit  Dev. 
,  diflgonitl  lines,  and  large  irreg- 

rk. 6.  S.  os/iv/afa  Sil, 

r  small 3.  5.  nodalata  Dev. 

^^ ^^^^    JHHF 

d, 

S... 12.  S.  ccgspiiosal^'9^ 


It  does  not  include  Str^tSKsU* 
become  feminine. 


"-(.k. 


/i 
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SYNOPSIS  OF  GENERA  AND  SPECIES. 

I.    ACTINOSTROMA    NichoIsOH. 

Laminx  consisting  of  a  meshwork  of  fibers.    Radial  pillars  more 
or  less  continuous  throughout,  subequally  spaced  and  generally 


Fic.  58.      Aclmoilroma  rrpansui 
fice.     (N.  \    State  Cab   Kep  ) 

projecting  on  the  surface  in  the  form  of  granules  or  tubercles.  In 
vertical  section  the  pillars  and  laminae  form  a  more  or  less  regular 
scries  of  rectangular  meshes.  Astrorhizse  present  or  absent.  Siluric 
{rare)-Dev. 

I.  A.  expansiim  (Hall  &  Whitfield).     {Fig.  58.)  Devonic. 

Large  expanding  masses  sometimes   many    feet   in   diameter. 


(Nkhol. 


slightly  undulating  surface  with  low  broad  mamelons,  three  eighths 
to  one  half  inch  from  center  to  center.     Astrorhizse  absent. 
In  Upper  Devonic  rocks  of  Iowa  and  Canada. 
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2.  A.  fenestratum  Nicholson.     (Fig.  59.)  Devonic. 
Skeleton  fibers  coarser  than  preceding  species  —  surface  without 

the  prominences  (mamelons) ;  astrorhizfe  well  developed. 
In  Devonic  limestones  of  Manitoba,  etc.     Also  European. 

3.  A.  nodolatom  (Nicholson).     (Fig.  60.)  Devonic, 
In  large  expanding  masses,  with  large  sharp  conical  mamelons 

12  mm.  apart  and  small  astrorhizx. 
Onondaga  of  Ohio. 

II.  Clathrodictyon  Nicholson. 

Laminx  a  meshwork  similar  to  preceding  genus.     Radial  pillars 

discontinuous, extending  only  from  lamina  to  lamina.     Astrorliizre 


Fig.  61.     fl,  CliilhroiliUysn  -,.v'iru/,.,i,m, 
t,  Slromatoforfl/o sranul,,).,.  X  8.     (All  .. 

present.     Vertical   section    often 
(common)  Devonic  (rare). 

4.  C.  resiculosum  N 

Si  1  uric. 

Laminar  expansions 
adult  half  a  foot  or  more  in  ( 
est  thickness.  No  roun 
prominences;  small  aslrrirli 
with  centers  from  3  to  5  i 
apart.  Nine  to  eleven  lam 
to  I  mm. 

In  the  Clinton  and  Niaj^ar. 
Ohio,  Canada,  New    York 
Anticosti.     Also  Ivuropoaii. 

5.  C.  striatellum  d'OiljiL;m- 
(Fig.  6l,/;.J  S,lu 
Laminar  or  hemispheric  « 

Surface  undulating  but  no  '■  1 


Fig.  63.    Clathrodiiiyon  vttiiulo- 
turn  under  or  epilbccal  porlion. 
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centrically   around   elevated   areas.      Numerous   minute  rounded 

tubercles,  alternating  with  minute  pores  on  well  preserved  surraces. 

No  astrorhizK.  Coarse  (5  laminae  to  i  mm.)  radial  pillars  like 
spines  growing  downward  from  bot- 
tom of  laminx. 

This  is,  according  to  Nicholson 
and  Hinde,  the  common  species  of 
the  Niagara  of  Canada,  usually  re- 
ferred to  as  Stromatopora  coticen- 
trka. 

6.  C.ostiolatum  Nicholson.  Siluric, 
Differs  from  the  preceding  in  the 
presence  of  nipple-like  elevations  of 
the  entire  mass  at  intervals,  and  in 
the  occurrence  of  small  perforated 

tubercles  at  regular  intervals  in  diagonal  lines. 
In  the  Guelph  of  Canada  and  New  York. 

7,  C.  ceUulosum  Nicholson  &  Murie.     (Fig.  64.)  Devonic. 
Differs  from  C.  vesuuloium  in  the  coarser  meshwork  (about  2 

lamina  to  i  mm.)  andin  having  the  surface  covered  with  tubercles 
or  granules;  and   from  C.  strtatellum  in  the 
coarser  meshwork. 

Onondaga   limestone   of    Canada,   New 
York,  etc. 

III.  Stylodictyon  Nicholson  &  Murie. 
Ccenosteum  a  dense  tissue  traversed  by 
numerous  closely  set  circular  vertical  col- 
umns of  large  size,  formed  by  the  upward 
bending  of  the  concentric  lamincc.  They 
terminate  on  the  surface  in  small  pointed 
eminences.  Between  the  columns  the  tis- 
sue is  more  open,  consisting  of  horizontal 
laminx  and  vertical  (radial)  pillars,  the 
latter  often  impetfect,     Devonic. 

8.  S.  columnare    Nicholson.     {S-worthtni 
Quenstedt.)    (Fig.  65.)  Devonic. 

A  large  mass  readily  recognized  by  the  vertical  rods  of  dense 
tissue  formed  by  the  upward  bending  of  the  laminx,  and  the  small 


Fig.   64.    Clalh'P,liclym 
celiiihsum.    (After  Nichol- 
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rounded  knobs  in  which  the  rods  terminate  on  the  surface,  these 
being  separated  by  a  little  more  than  half  their  diameter.  Middle 
Devonic  limestones  of  Ohio  and  Michigan  {Traverse  group). 


FlO.  65.      SlytotiUfyoH  totumnare  with  enlatged  verlical  ^cc 

IV,   Stkomatopokella  Nicholson. 

Coralline  mostly  a  lamillar  expansion,  furnished 
epitheca.     Latilaminje   imperfect  or  not   litvi'l.ipt.- 
section  concentric  lamella  and  radial   pil- 
lars d  st  ngu  shable      In  tangent'al  sect'   n 
the  endb  of  the  p  liars  a  e  d    t  ngu  si  ab 
while  the  general  characte    of  tl  e  t  s  u 
reticulate      short    irrcg    ir  d        t    I 

present      Devon  c 
g    S    granulata  Njc!    Is  f 

66 )  Mil 


Laminar  expansion! 
epitheca.     Thickness  fro; 
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tant  rounded  mamelons  pierced  by  apical  pores,  and  with  astro- 
rhtzx  inconspicuous.     Surface  covered  with  granules. 

Common  in  the  Hamilton  formation  of  Canada. 
10.  S.  tubercnlata  Nicholson  &  Murie.     (Fig.  67,  68.) 

Mid-Devonic. 

Differs  from  the  preceding  in  absence  of  mamelons,  the  surface 
being  undulating  and  covered  only  with  tubercles  of  two  sizes,  and 
in  coarser  meshwork  (about  6  laminx  to  2  mm.). 


M 

'0t 

^§ 

FlO.  68.  ^remataparrlla  luhiriulala,ea-        FlG.     69.       Slmma/Bfortlla    incruilani 
large(lniTfaceandsection(«fterNicbo1soa).    (N.  V.  Suie  Mus.  Rep.  )- 

In  the  Onondaga  limestone  of  Canada  and  New  York. 

11.  S-  incniatans  Hall  &  Whitfield.     (Fig.  69.)  Devonic. 
Encrusting   other   fossils.     Astrorhizae   with    central   tubercles 

pierced  by  pore. 
Upper  Devonic  of  Iowa  and  elsewhere. 

V.  Idiostroma  Winchcll. 
Form  typically  cylindrical,  branching  or  growing  in  fascicles. 
Each  branch  has  generally  a  tabulate  tube,  while  other  smaller  tab- 
ulate zootdal  tubes  with  rounded  openings  are  abundant.  Radial 
pillars  and  concentric  laminae  distinct.  Surface  with  prominent 
pointed  tubercles  often  arranged  in  ridges,  or  nearly  smooth.  De- 
vonic. 

12.  I.  csspitosum  WincheJl.  Mid-Devonic. 
Branching  irregularly;  branches  club-shaped. 

Abundant  in  the  limestones  of  the  Traverse  group  (Hamilton)  in 
Michigan. 
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VI.   Stromatopora  Goldfuss. 
Massive  or  laminar.    Laminae  grouped  in  strata  or  "  latilamin^t "; 
radial  pillars  numerous,  extending  across  a  stratum  and  uniting  u  itii 
the  lamina:  to  form  a  finely  retic- 
ulated tissue   as  seen    in   vertical 
section.     Tabulate   zooidal  tubes, 
and   astrorhizjE   present.     Syring- 
ostroma  differs  chiefly  in  its  denser 
structure  and  somewhat  more  dis- 
tinct horizontal  and   vertical  ele- 
ments.    Silur.  (rare)-Devonic. 

13.  S.  antiqua  Nicholson  &  Murte. 

(Fig.  70.)  Siluric. 

Massive,  spheroidal  or  hemis- 
pheric, with  well-marked  strata  or 
latilaminicS  or  6  to  I  cm.  Delicate 
zooidal  tubes  traversing  entire 
stratum.  Astrorhizal  centers  4-5 
mm.  apart,  mamdons  absent. 

Niagara  limestone  of  Canada 
and  New  York. 

14.  S.  (Ccenostroma)  monticuli- 
fera  Winchell.  Dcvonic 
In  targe  hemispheric  or   ■jlobu- 

lar  masses,  surface  with  large  ma- 
melons    and    .istrorhiz^K ;     ecu 
7.6  to  10  mm.  apart.     Extrcnn 
ilton)  group  of  Michigan. 

15.  S.  pustulifera  Winclidl. 
Similar  to  preceding,  but  su 

Ions  and  smaller  astroriiizal  cc 
Occurs  with  the  preceding. 

16.  S.    (Syringostroma)  densa 
Dcvonic. 
Surface    without    nianmiill.i' 

Structure  exceedingly  dense. 
Onondaga  of  Ohio  and  priih.il) 
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Fl<:.   71.      Sf-ringoilroma  dtHium  vi(h  hotizontBl   and  TCHical   leclions,  enlai^cd 
(Nicholson,  Pal.  Ohio). 

17.  S.  (Syringostroma)  centrota  Girty.     (Fig.  72,  a,  upper  sec- 
tions.)    Lower  Devonic. 

Spheroidal,  surface  with  rounded  mamelons  and  minute  astro- 
rhiZcE. 

Lower  Helderberg  of  New  York. 

18.  S.  (Syringostroma)  barretti  Girty.     (Fig.  72,  b,  lower  sec- 
tions.)     Lower  Devonic. 

Hemispheric  with  flat  base,  surface  without  mamelons  or  astro- 
rhiza:.     Laminae  flexed  in  wave-like  manner. 
Lower  Helderberg  of  New  York. 


FiC.  72.  a  (upper  two),  Syringoilromu  cenlrolum,  Inngcnlial  and  vertieai  sectJ 
b  (lover  two),  Syringeslroma  bamlli,  tangenliat  and  vertical  seclions  (Gicly  ii 
Y.  Stale  Mus.  Report],  enlarged  X  lO- 
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VII.   Stromatocoerium  Hall. 

Coenosteum  massive,  of  dense,  thick  horizontal  and  concentric 
discontinuous  laminae,  separated  by  very  narrow  interspaces.  No 
radial  pillars.     Small  vertical  tubes  penetrate  the  several  laminae, 

connecting  interlaminar  spaces.     No  astrorhizae.     Ordovicic. 

> 

19.  S.  rugOSUmHall.  Middle  Ordovicic. 
Hemispheric,  with  wrinkled  concentric  laminae,  and  faint  indica- 
tions of  vertical  tubes. 

Black  River  limestone,  New  York,  Canada,  etc. 

20.  S.  eatoni  Seely.  Lower  Ordox  icic. 
Expanding  masses  two  inches  or  more  in  thickness,  surface  with 

mamelons.     On    weathered   surfaces    numerous    concentric  ri ncjs 
appear  around  the  mameions. 
Chazy  of  Lake  Champlain. 

VIII.  Cryptozoon   Hall. 

Coenosteum  of  irregular  concentric  laminae,  traversed  by  minute 
canals  which  branch  and  anastomose  irrei^ularly.  No  astrorhiza}. 
Camb.-Ord. 

21.  C.  proliferum  Hall.  Lower  Ordoxicic. 
Grows  in  compressed  spherical  cakes  a  foot  or  more  in  diameter. 
In  the  Beekmantown  horizon  of  New  York,  etc. 

IX.   Labfxiua  K,  &  H. 

Expanded,  with  a  basal  epitheca,  vertical  pillars  a  ser 
tubercles  in  the  young  form,  connected  in  adult  by  thin 

plates.  DiflTers  from  Acthiostrouia  in  the  lar^e 
size  of  the  pillars  which  are  connected  hy 
plates  instead  of  fibers.     Ord. 

22.  L.  ohioensis  Nicholson.     (Imi;-.  7^) 

Or(h>\  ii  ic. 

Laminar  or  encrusting.  Surface  often  \\  iii; 
mamelons  and  with  minute  tubercles.  K  " 
dial  pillars  distant,  interspaces  vesicular.  .,J 

Upper  Cincinnati  beds  of  Ohio,  Indian/i^i 


les 
ca 


"  't  ■!  )..U.! V: 

v'  .'ML 


£anada,  etc. 


X.    BKATRicr..\   l)i!l;r: 

Cylindrical  or  angulated  stems,  often  ll ' 
to  over  ten  feet  in  length  and  a  f(j(»t  in  d:' 


and  ranging  in  siz« 
eter.    A  central  t«^' 


lOr" 


7 
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with  cystose  tabulae  and  a  peripheral  vesicular  structure  character- 
ize the  fossil.     Ordovicic. 

23.  B.  nodulosa  Bill.     (Fig.  74.)     Ordovicic. 
Cylindrical,  with  oblong,  oval  or  subtrian- 
gular  blunt-pointed  tubercles,  sometimes  ar- 
ranged in  vertical  rows. 

Trenton  and  Cincinnati  groups  Anticosti 
and  Kentucky. 

24.  B.  undulata  Bill.  Ordovicic 

Fig.  74.    Beatri€ea  no-       Surface  sulcated  longitudinally  by  short, 

didosa.  transverse    section     .  ,  yy      r  r  .         i.         . 

,     .       .         .u       J    irregular,  wave-like  furrows,  from  two  hnes  to 

showing    inner    tube   and  .  .  . 

cystose    character    (after  One  inch  across,  according  to  size  of  specimen. 
Nicholson).  Cincinnati  group  of  Anticosti. 

Class  Anthozoa  or  Actinozoa  (Corals). 

Marine  animals  ranging  from  low  water  to  depths  of  1,500 
fathoms,  but  chiefly  at  home  in  tropic  seas  above  the  fifty  fathom 
line.  The  animal  or  polyp  may  be  simple,  or  give  rise  by  budding 
or  division  to  a  compound  polyparium,  in  which  the  individuals 
or  polypites  may  be  distinct  or  confluent. 

The  corallum  or  hard  structure  secreted  by  these  animals  is 
simple  or  compound.  Typically  each  coral  is  furnished  with  a  cir- 
cumferential wall,  and  radiating  lamellae  or  septa^  though  either 
the  one  or  the  other  may  be  much  reduced  or  even  absent.  The 
wall  may  be  an  independent  structure,  growing  up  like  the  septa 
from  the  bottom  of  the  corallum  (theca),  or  it  may  be  formed  of 
the  thickened  and  fused  outer  ends  of  the  septa  (pseudotheca). 
The  outer  ends  of  the  septa  are  frequently  continued  beyond  the 
wall  as  costa.  Often  an  outer  more  or  less  wrinkled  envelope  or 
epitheca  occurs,  which  shows  concentric  lines  of  growth.  Between 
the  septa  are  various  endothecal  structures,  such  as  cross  plates  or 
dissepiments^  cross-bars  or  synapticula,  or  continuous  floors  or 
tabidcB  which  extend  across  the  whole  coral.  In  some  cases  the 
interior  consists  of  a  spongy  mass,  the  septa  being  very  rudimen- 
tary {Cystiphyllum\  The  septa  may  be  smooth,  or  furnished  with 
granules,  or  reinforced  by  vertical  beams,  which  on  cross  section  or 
in  the  calyx  of  the  coral,  look  like  short  regular  bars  {carina:)  cross- 
ing the  septum,  and  extend  a  short  distance  on  each  side  [Heiiophyl' 
lutn).  The  upper  edges  of  the  septa  in  the  calyx  may  be  spinous, 
or  smooth.     A  central  rod  or  columella  is  frequently  present,  and 
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varies  in  form  and  texture.    The  twisting  of  the  septa  at  the  center 
may  give  the  appearance  of  such  a  structure  (pseudocolumella). 

In  Palaeozoic  corals  the  arrangement  of  the  septa  is  often  clearly 
seen  to  be  in  four  groups  {letracoralld)  distributed  in  correspond- 
ing quadrants.  This  arrangement  is  frequently  well  marked  by 
the  course  of  the  lines  which  on  the  exterior  indicate  the  divi.sir>n 
between  the  septa.  A  main  or  cardinal  septum  is  distinguishable, 
from  which  at  either  side  branch  off  secondary  septa  in  a  pinnate 
fashion  (Fig.  75 ,  //).  These  occupy  the  two  cardinal  quadrants,  and 
are  limited  by  the  ^z/^r  septa  on  the  sides  of  the  corallum  (I  i^.  75, 
From  the  alar  septa  branch  off  other  secon- 
dary septa  in  a  pinnate  fashion  on  the  side 
away  from  the  cardinal  septum,  these  filling 
the  two  counter  quadrants  which  are  divided 
from  each  other  by  the  counter  septum,  which 
lies  directly  opposite  the  cardinal  septum 
(Fig.  75,^).  The  cardinal  septum  is  frequently 
reduced  so  as  to  leave  a  marked  groove  t)r 
fosstda.  The  secondary  septa  are  often  united 
to  each  other  in  such  a  manner  that  their  united 
ends  form  a  continuous  wall  around  tlic  fos- 
sula,  or  they  may  unite  in  groups,  one  on  either  side  of  the  car( 
nal  septum  and  one  near  each  alar  septum.  The  ai)])arcn 
grooves  thus  produced  are  \\\q: pscudofossuhc.  This  w-ill  m.iy  sonu 
times  close  completely  so  as  to  form  an  inner  tube,  iiUo  uhicli  ti.; 
septa  do  not  extend.  Tertiary  septa  often  not  rcacliiuL:  t-i 
occur.  In  most  Mezozoic  and  later  corals  the  septa  i^o'-^'-^ 
tiples  of  six,  and  are  often  very  numerous,  most  of  th 
septa  reaching  the  center. 

In  compound  forms  the  coral lites  may  he  crowded,  \\\\ 
are  generally  prismatic  in  form,  or  the\'  \\v<\\  1 
ing  either  entirely  dissociated  at  the  upjKM     ■ 
nected  by  a  dense  or  coarse  calcareous  t 
Sometimes  the  corallites  are  connected 
developed  costai.     In  a  few  cases  tliey/^ 
complete   division,  and  present  the  cliVi 
with  the  septa  pointing  to  the  center 
septa  are  absent  tabuLx  are  generall) 
which  in  some  forms  may  be  funnel  si  l* 
walls  of  such  corallites  are  frequently  \ 


1  ic.  75.    Kuiitli'  >  ill 
yix\\\\\  ol  i<'U';inu-ral  ( «>i.i 
'/.    1  .'.iilin.i!  ;    ^',    (OiinU-i 
y,  A,  lateral  kw  alar  scplJ  . 
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Btcr  of  winding  gsrooves 

c  groove*    When  the 

ell  developed  [Favosites) 
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regular  series  of  round  holes  or  mural  pores.  A  series  of  small 
shelves  or  squama  are  generally  found  on  the  inside  of  the  wall 
near  these  mural  pores.  In  form  the  compound  coral  mass  may 
be  a  hemispheric  or  spherical  "head/*  a  plate-like  expansion,  or 
variously  branching  with  cylindrical  branches. 
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Kkv  to  the  Genera. 

A.  Coral  simple *  ^. 

*  Surface  covered  by  a  wrinkled  epitheca  which  extends  to  the  edge  of  the  calyx.,  f. 
f  Coral  conical,  cylindrical,  or  compressed  conical  not  composed  of  invag- 

inated  cups  or  funnels a. 

a.  Septa  well  developed,  the  longer  reaching  to  center aa. 

aa.  Central  columella  well  developed,  not  formed  by  the  septa I. 

I.  Coral    compressed,   columella    spongy,   septa   numerous   in 
multiples  of  six,  earlier  ones  much  larger  than  later  ones. 

LI II.  Flabellum, 

1.  Coral  conical  columella  projecting  and  solid II. 

II.  Columella  compressed WWW,  Lop/iophyllum. 

II.  Columella  round Cyathaxonia. 

aa,*  Columella  absent,  pseudocolumel la  sometimes  formed  by  twisting 
of  septa 2. 

2.  Coral  conical  (cylindrical),  the  tetrameral  arrangement  of 

the  septa  visible  in  the  calyx  or  in  the  external  septal 
grooves %. 


so 
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%  Epitheca  normally  wanting  in  basal  portion. 

X  X  V' I .  Dn Ui<: fir/,\ I . 

J  Epitheca  complete  (except  when  denuded) 22. 

22.   Septa  radial  in  calyx,  rarely  uniting  or  twislcd  ;it  ihe 

center,  fossula  well  developed  r. 

jr.  Septa  smooth,  tabulx  well  developed, 

(Compare  Strgptelasma.^      II.  Zaphrmns. 
X.  Septa  carinate. 

40.    {  [Ifliophylluni  <  O)  niiii'.'t'n  ). 
22.   Septa  radial,  twisted  or  united  in  the  ceiiler,  lo>-iila 
rarely  developed. 

(Compare  Zaphrends.)      I.  Sficp'   'ii  )>i.\ 
22.   Septa  radial,  not  twisted  at  ih;  center.      l()>-u!a  a  I. -rut 

».  .\ . 

XX,  Septa  smooth Xl\'.  (;><;/''/' iV///';. 

XX.   Septa  cariiiated X\'I.    //  V.  /  !;    .7   /. 

22.    Septa  arranged  in  a  bilateral  manner y\'. 

XXX.    Strong    fo>sula    to    which    the    aili>-i;iiii:^    -.jia 

converge I  \  .    .  I uIik  /•    1     //a,  . 

XXX.    Fossula    (.>ccui)it'<l    1»\-    iaiLje    (ai'linal     Sf[.ii;rn, 
sejita  unilini^  into  lour  i^i'iui'^. 

2.  Coral  cylindrical,  the  trtranicral  ai  i.nii^rrnt -nt  rihvrtirc...   33. 

33.    Fossula  and  lalnil.i   \\<!1  (1<;\  <';o]  .r^l  vi  v.v. 

xxxx.    Septa  twi»iinl  at  llit-crnttr  aM«l  with  the  lal'ule 

elevated  tditlikr \.    ./.-', •/•at."//".'. 

j»".r.r-»\    Sej>ta  not    twi-ted  or  lainllv  -o,  -tjinrtiiiii;-   n'  I 

i.]uite  1  eai  hiiv^  center II.    Z'/Z/j  ,////•.  .. 

33.    Fossula  weak  or  ah^enl .  lal)u' '    ni  (.  mli  .1 1  pe.n  i.  m  om'n 

\   \   \   \ 
.ra.ra  r.    Septa   <  aritiated,    lo:>viil.i   .  ua  .i-h 'i-.s! '  c    '1'.  \ 

o|.eil \  \  1  .    // 

xv.rca".    Septa  >niooih ' 

r.    Septa    leaehitiL!     lo    Lentei,    )>-vi;|;i'," 
partU'  (le\cl<  'peil  and   laMi  t. 

\l\.     ('\ 
y,    SepM  not  lu!l\  i'  ui  liiii^  >  <'iii'  t.  !• 

and  Punt \  \  .    (    ■  "  ' 

a.   Septa  well  developed,  not  reacliniL:  t-    .  >  1;;    v«*"'.,  ^    . 
bb.    Septa,  short  strong  verlna!  11  !--    .  i     '      X'-.''  -'. 

bb.   Septa  normal,  reaching!  an  \vj\  1 

3.  Fossula  present  (rai(  Iv  al.  ■  •■'jj 

44.    Cylindrical,  witli    Mi::ii  •'« 

and  well  dev(  1<  ]  -.  ■  i^^ 
44.    Cylindrical  with'-ta  <    •■! 

l:e  onto  whn  h  tip    -■   •: 

tance  of  Lcniei  >■■! 

44.    Conico-c\lindi  i^  al  1,'  '" 

tal'ul.e  ni  ceiittal  \  ■ 


j^inesenit 
.....  bb. 


.   (rfttfHbmnch). 
:-««oter ;* 


■    *•€••>•*■.•«•«.•■••< 


"^  ts  of^ea  sharp   constrictions 

ulae.., in,  Amplexus. 

ictioos,  well  developed  taba- 
.  extend  to  within  a  short  dilS' 

v«., 11.   Zcphrtniht 

^    trictcd,  often  abruptly  beat« 
_jmr  tissue  in  periphcirml  «n5ft^  < 
XV.   CampopMfUum^: 


1 1 
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3.  Fossula  absent,  coral  cylindrical,  tabulae  well  developed. 

20.  Blothrophyllum  promissum, 

a.  Septa  faint  or  absent,  interior  cystose X.   Cystiphyiium. 

f  Coral  conical  or  cylindrical,  composed  of  a  series  of  invaginated  cups  or 

funnels b, 

b.  Septa  well  developed,  interior  not  cystose ec , 

cc.  Cylindrical,  of  invaginated  cups,  tabulae  well  developed,  center  of 
calyx  smooth.     Fossula  present  or  absent. 

VI.  Blothrophyllum. 

cc.  Cylindrical   or  top-shaped,    consisting  of  invaginated   funnels, 

septa  low,  reaching  center 4. 

4.  Septa  twisted  in  center  into  pseudo-columella. 

IX.   Ptychophyllum. 
4.  Septa  often  weak,  not  twisted,  no  pseudo-columella. 

VIII.   Chonophyllum, 
b.  Septa  faint  or  absent,  interior  wholly  composed  of  cystose  tissue  ar- 
ranged  in   a  series  of  funnel-shaped   layers.     (Compare  Chono- 

phyllum  where  septa  may  be  weak.) X.    Cystiphyiium. 

-f-  Coral  disk-shaped,  with  flat  or  slightly  convex  base  covered  by  a  wrinkled 

epitheca c. 

£.  Septa  carinated  or  crenulate,  the  larger  ones  reaching  the  depressed 

center,  no  fossula XI.   Palaocydus. 

r.  Septa  smooth,  fossula  present </i/. 

(/{/.  Disk  shaped,  one  fossula XII.  Microtyclus. 

dd.  Cushion  or  top-shaped,  septa  uniting  into  four  groups,  giving 
the  appearance  of  two  lateral  fossulae  besides  the  cardinal  one. 

XIII.  Hadrophyllum, 

f  Coral  with  one  side  flat,  and  the  other  arched ;  operculated  and  with  the 

septa  in  low  ridges XXIX.   CaUeola, 

*  Wrinkled  epitheca  on  lower  part  only,  or  rudimentary d. 

d.  Structure  of  coral  porous YA  X.  Balanophyllia, 

d.  Structure  solid,  center  with  spongy  columella...  XLIX.  Paraswylia, 

*  Surface  free  from  epitheca ff. 

f-j- Structure  minutely  porous e, 

e.  Compressed  often  with  lateral  wings LXI.  Endopachus, 

e.   Conical,  pointed  at  base,  free LX.   Eupsammia, 

e.  Conical  with  broad   base  of  fixation,  septa  more  or  less  united  near 

center LIX.  Balanophyllia, 

ff  Structure  not  porous /. 

/.  With    basal  scar  of  attpchment,  conical,  septa  granular,    columella 

spongy XLIX.   Parasmylia. 

/.  Without  scar  of  attachment,  strong  costie,  and  alternate  septa  uniting. 

ee.  Form  conical LVI.    Turbinolia, 

e€.  Form  wedge-shaped LIV.  Platytrochus. 

ee.  Form  disk-shaped LV.  Discotrochus, 

B.  Corals   compound,  of  loosely  branching  cylindrical  stems  each  with  a  terminal 

opening  *♦. 

*♦  Septa  fully  developed ftt- 

fff  Central  columella  present g. 

g.  Epitheca  present,  columella  rudimentary  or  wanting. 

L I .    CI  a  dophyllia . 
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g,  Epitheca  wanting,  columella  papillose L.   P/rurocor,!. 

ttt  Columella  absent ^'i. 

h.  An  inner  wall  present // 

ff.   Wall  often  incomplete,  septa  carinated. 

XXV.    Cra^f'eiioph  y!ln f>i . 

ff.  Wall  complete,  septa  not  carinated 4. 

4.   Inner  tube  small,  stems  uniting  by  epithecal  prolongnticm-. 

XXII.    F.riiii  ^ph  J  -Hu  ni . 
4.   Inner  tube  rather  large,  stems  without  epithecal  |)r()loTi^nii<.ii- 

XXIV.    nip:oph\!:ur'. 

h.  Inner  wall  wanting VV 

gg.   With  epithecal  proliferations,  septa  exten<ling  to  near  icnu  i. 

XXIII.    .Vr/;.;/Av':;  '///v. 
gg.   Without  epithecal  proliferations,  septa  in  form  «»r  vli<,ri  v.  iik  il 

ridges VII.    /*;   //    /i   v 

g^.   Without  epithecal  proliferations,  sejJta  woll  devclnjn  .1. 

XLIX.    (Zr'^p'n    \ 

**  Septa  absent  or  represented  by  spines  or  faint  ridi^e^ I  *  M 

ff+f   Encrusting  or  attached  by  whole  untler  >ide 

I.   I*ipe-like,  buds  regular,  single   or  douMc    from   nc.n    en<l  "I    ]  ii<  vi 

colony X\X.   .////' 

/.   Cylindrical,  irregular  branching,  ow   crinoid  >t(  in^. 

XXX  I II.    J/;//',/ 

ffff  Free  or  only  basally  attached..^ 

k.   Branches  in  numerous  jiarallcl  bundles  of  tliin  t\  lindrital   tul)c>>   ' 
hk.   Branches  distinct  but  united  by  hollow  (iov<  \\\\k-  at   iniciw 

Interior  with  funnel-sliapc'tl  ial)uKp       X  X  X  I  \'.    .SVr/;/^,  • 
hh.   Tubes   united    by   tlicir   sides,    forniinu;    a    eliaiii    wnrk.      S<  |^ 

sometimes  •juite  strong X  I  I  \'     //</ 

k>   Branches  thin,  regular  or  irregular,  but  not  in  i.ai.illrl  buii"!!.- 
ii.   Branches  in  verticils,  remote  tai»ul.e  and  oiiisionil  inuu 

XX\. !•,*•:    -* 


ii.   Branching  by  bifurcating,  dendroid  or  inf^n'ai  ,  ,u 

by  coarse  cysts X  \  \  I- 

ii.    Branching  dendroid   or  irregular,  wall  ilen^e.  irulr 

appears  reticulate XXX 

k.    Branches  coarse,  conim«>nly  irregular:    mt.  1  i-r  i  oai^'  i\    ^v 

C.   Coral  compound  forming  heads,  expan<>iniis  <>i    I  i.m  ^ 

tiguous  corallites 

***  Heads  of  cylindrical  tubes  

5f  Tubes  without  septa  or  with  septa!  iilj 
/.   Tubes  united  by  porou^  t  r 


ireiii  forced 

CercUopora, 

liigh  power 

\M0niiopora, 


M^gregatum, 
1 o*is  con- 


rrt<^^    i>i  Hi 


/.  Tubes  united  by  vesicular  cm  lu 
/.  Tubes  united  by  their  sides  an  1  I 
/.   Tubes  united  by  tiieir  own  c\|  an 

5f  Tubes  with  well  deveb^ped  septa 

m.   Tubes  tmited  by  cjiiiliecal  piMiil   .'" 

/•/'.    Tubes  with  inner  wall  

A'/k.    Tubes  without  inner  will  . 


.* St. 

«r  spines /, 

•  . XXXIV.  Syringopora. 

XLV.  LyMa, 


at  intervals. 

XXXVIII.    ChonostegUts. 


XXII.   Eridopkyllmm. 

\ XXni.  SynaptophYlUtm, 
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m.  Tubes  not  united  by  proliferations,  sometimes  angular //. 

//.  Tubes  with  inner  wall  complete,  septa  smooth. 

XXIV.   DiphyphyUum, 
IL  Tubes  with  inner  wall  often  incomplete,  septa  carinated. 

XXV.   CraspeJophylium, 
***  Heads,  expansions  or  branching  stems  of  prismatic  tubes  closely  crowded.  6f . 

6f.  Corallites  with  well -developed  septa n, 

n.  With  well-marked  styliform  pseudo-columella. 

XXVIII.  LUhosirotion, 

n.  Without  columella mm. 

mm.  Septa  carinated 5- 

5.  Head  of  numerous,  comparatively  small  prismatic  corallites. 

XVII.  Acervularia, 

5.  Head  of  a  few  large  corallites 55* 

55.  Corallites  separated  by  definite  walls. 

38.  Heliophyllum  confluens, 
55.  Corallites  confluent,  not  separated  by  definite  walls; 

XVIII.  Phillipsasiraa, 
mm.  Septa  smooth 6. 

6.  Corallites  prismatic  with  expanding  calices,  12  strong  septa 

uniting  in  adjoining  calices.     Mural  pores  regular. 

XXXIX.  T%eda. 
6.  Corallites  slender  prisms,   12  septa,  numerous  tabulae,   no 

mural  pores XXI.  Columnaria. 

6.  Corallites  minute,  4  primary  septa XLVII.  Tetradinm^ 

6.  Corallites  prismatic,  septa  of  2  kinds,  the  longer  extending 

to  the  center,  no  tabulae LII.  Sepiastraa, 

6.  Corallites  with  central  part  of  calyx  elevated  above  periph- 
eral part XIX.  Pachyphyllum. 

6f  Corallites    with  septa  absent,  or  represented  by  low  ridges  or  rows  of 

spines 0. 

o,  Corallites  regular  prisms,  with  numerous  tabulae nn, 

nn.  Septa  in  form  of  low  ridges,  with  costae ;  no  mural  pores. 

XXI.   Columnaria, 
nn.  Septa  represented  by  spines  or  absent,  mural  pores  in  definite 

rows  XXXV.  Favosites, 

nn.  Septa  represented   by  faint  ridges ;   tabulie   convex  upward ; 

mural  pores  irregularly  scattered XXXVII.  Michelinia. 

nn.  Tubes  opening  obliquely,  openings  crescentic  on  one  side,  mural 

pores  large,  scattered XXXIX.  Alveolites, 

0,  Corallites  prismatic,  of  varying  size,  tabulae  few 00, 

00,  Small  hemispheric   heads   with    basal   epitheca.     Mural  pores 

irregularly  scattered    XXXVI.  Pleurodictyum. 

o,  Corallites  contracting  at  regular  intervals.     Tabulae  convex  upward. 

Septa  rows  of  spinules XXXVIII.  Chonostegites. 

o.  Corallites  thick-walled,  elongate  conical,   opening  obliquely,  mural 
pores  present,  tabulae  few.     Commonly  branching  stems. 

X  LI .   Cladopora . 

***  Heads  of  superimposed  strata  or  layers  which  are  divided  into  depressed  or 

elevated  pentagonal  areas,  with  septal  ridges  extending  over  them.     Basal 

epithecae  generally  preserved XX.   Strombodes, 
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•"•  Heads   wilh  larger  round  (orallil 
minute  ones.     Tabulx  numi 

7t  Septa  absent ;  mural  pores  present XXXV.   /■)';. 

7t  Septa  present  in  large  corattiles,  12  in  number  ;  no  mural  poros 

fi.   Sepia  12  infoldings  of  wall,  short  Xl.VI.  //,',,', 

/.  Septa  well  developed,  spinulose,  smaller  cotslliles  imjierr.Ll.  m- 

loseinlissue XLVII.   /7,.-. ;„,./, 

D.  Corals  compound,  forming  branching  stems  or  expansions  with  nunifiiiu-i  unl 

scattered  over  the  surfaces 

•*••  Cccnenchyma  separating  calices 

8t  Calices  regular,  septate 

f.   Columella  papillose,  ccenenchy ma  dense    

7.   Branches  cylindrical,  calices  spirally  artaii^cil.    1AI1      1''/^'. 
7.   Branches    irregular,   often    Rattened    niul    e^p:iiirji'<l,        <  .lI 

scattered l.Vlll.  .(  ,-<   ■;. 

****  Branching  ;   crenenchyma  absent 

9j'  Calices  distinct,  with  septal  stride  surrounding  tlie  oiilii  f. 
r.  Thick-walled  with  circular  openin)is, 


.111, 


r.  Thick-walled,  circtilar 


.|yK..i..-.lly  . 


I.  Coralliles  thick-walled,  orifices  irro;^ 
t.  Coralliies  opening  regularly  wilh  polji; 
tutes.      Mural  pores  in  regular  niiv-, 

Tetrameral  Corals. 
I.  Stkeptei.asma   II. 
Simple  conical  corals,  generally  curvnl 
calyx,  which  is  generally  deep  and  furni^lu 
the  longer  of  which  are  in 
Fossula  present  in  later  typi 
shown  by  their  external  en' 
by  tabulae.     Ord.-Dev. 

I.  S.  profundum  (Owen).  (l"ig.  ;r 
Deep  calyx  and  few  septa,  tlie  scf 
and  strongly  crenulated  in  tlieir  ma 
and  three  pseudo-fossulK  well  develo] 
of  septa  next  to  cardinal  and  alar  sL-p 
divided  by  cardinal  septum. 

In  beds  of  Black  River,  Chazy,  n 
age,  Michigan,  Wisconsin,  Iowa,  Xl\ 


nie  spccii 
Tetramc 
Kpithcci 


ANTHOZOA—TETRACORALLA. 


2.   S   corniculum  Hall      (Fg   76   c-d)  Middle  Ordovicic. 

Corallum  curved,  calyx  moderate,  septa  numerous,  twisted  at 
the  center. 

Trenton  and  Galena  limestone,  New  York,  Canada,  Iowa 
Minn.,  etc. 


3.  S.  rusticum  Billings.     (Fig.  76,  e-f.) 


Upper  Ordovicic. 


FlO.  77.     Strtpitlasma    {Enterolasma)         Fin.  78.      Sltrtolnsm. 
caticuU  (N.  V.  StateGeol.  Sur..).  din«l  and  (*)  alar  views. 

Larger  than  preceding  (2j^-3J^  inches], septa  coarser  and  more 
strongly  twisted,  forming  a  vesicular  pscudocolumella  at  the  center. 

Lorraine  and  Richmond  beds  of  Minnesota,  Iowa,  Indiana, 
Ohio  and  Canada. 
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4.  S.  (Enterolasma)  caliculnm  Hall.    (Fig.  76,  ^,  jy.)   MiOdk 
Siluric. 

Small,  slender,  uniformly  tapering  corals  with  moderately  deep 
cup,  and  comparatively  lew  (20-50)  septa  separated  by  twice  their 
width,  and  cpithcca  thin,  showing  costal 
grooves.  Septal  ends  unite  into  a  reticu- 
late pseudo- columella. 

Niagara  beds  of  New  York,  Canada,  etc. 

5.  S.  (Stereolasma)  rectum  Hall.  (Fig.  78, 
79.)  Middle  Devonic, 
Generally   larger   and   more   robust   than 

preceding,  with  strongly  wrinkled  and  often 
irregular  surface,  owing  to  strong  epitheca. 
Septa  comparatively  few,  uniting  at  the  cen- 
ter.    A  well   marked  fossula  is  present. 
Hamilton  group  of  NewYork.etc. 

II.    Zaphkentis  Rafinesque. 

Simple,  conical  or  turbinate  corals,  bcco 

ing  conico-cylindrical  in  some  large  spuci 

Calyx  deep,  with  well  developed  sept;i, 

ally 
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Found  in  the  Onondaga  limestone  of  New  York,  Canada,  Mich- 
igan, Ohio.     Abundant  at  the  Falls  of  the  Ohio. 
7.   Z.  prolifica  Billings.     CFig.  8t.)  Middle  Devonic. 

Conical  and  generally  curved,  expanding  rapidly.  Septa  meet 
at  the  center  of  the  deep  calyx,  where  they  unite  more  or  less. 
Broad  fossula  formed  by  abortion  of  cardinal  septum. 


Zaphrtnlh prol^ca,  lateral  (a)  and  calicinal  (i) 


Found  in  the  Onondaga  limestone  of  Michigan,  Canada,  Ohio, 
Kentucky,  etc.,  and  in  the  Hamilton  group  of  Michigan,  Canada, 


8.  Z.  CODTOluta  Hall.  Middle  Devonic. 

Conical  and  rapidly  expanding.     The  septa  unite  before  reach- 
ing the  center  and  become  more  or  less  twisting. 

In  the  Onondaga  limestones  of  the  Falls  of 
the  Ohio, 
g.  Z.  simplex  Hall.     (Fig.  82.) 

Middle  Devonic. 

More  cylindrical  than  the  preceding,  regu. 

larly  tapering,  septa  scarcely  reach  the  center. 

In  the  Hamilton  shales  of  New  York. 
10.  Z.  stobesi  E.  &  H.  Siluric. 

Conical  and  curved  with  moderately  deep 
calyx,  in  which  the  septa  unite  in  the  center 
and  become  twisted  as  in    Streptelasma.     A 
stong  fossula  and  tabulx  are  present. 

In  the  Niagara  of  Canada,  Michigan,  Iowa,  etc.,  and  in  equiva- 
lent beds  of  Anticosti  aud  Lake  Temiscaming. 
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II.  Z.  cliffordana  Edwards  &  Haime.  Lower  Carbonic, 

Corallutn  a  curved  cone,  with  a  deep  calyx,  the  septa  of  whicli 

are  all  nearly  equal  in  strength, becoming  thinner  towardsthe  ccn- 


Hapsipkyl- 

lum  lakartfo'Pie  (Ind. 
Geol.  Surv, ). 


■<m 


the   sidi 


ter.    Fossula   generally 
least  curvature. 

In  the  Kinderhook  beds  of  Illinois,  tl 
Chester  beds  of  Ohio,  etc, 

12.  Z.  (Hapsiphyllum)  calcareformis 
Hall.  (Figs.  83,  84.)  Lower  Carboiiii.-, 
Small,  slender  and  uniformly  tapering, 

sula  narrow,  outlined  by  a  compressei 
formed  of  septa  united  at  the  center.  ; 
longer  which  in  turn  unite  with  the  wall 
In  the  St.  Louis  limestone  of  Sper^^en 
and  other  localities. 

13,  Z.  {Hapsiphyllum}  spergenensis  \\ 
Like  the  preceding,  but  witli  two  n, 

and  short  cpithecal  spines. 
Occurs  with  the  preceding. 

III.    Amplfxl-; 

Generally  cylindrical  or  conico  c; 

much  like  Zaphrenlis  but  with  the  ^ 

out  onto  the  well  developed  liorizoi 

is  generally  present.     Ord.  ?-Carb. 
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14.  A.  shumardi  (E.  &  H.).  Middle  Siluric. 
Subcylindrical  with  numerous  subregular  constrictions  all  cov- 
ered by  a  thin  epitheca.     Fossula  well  developed. 

In  the  Niagara  group  of  Michigan,  Iowa,  Kentucky,  Tennessee, 
etc. 

15.  A.  yandelli  (E.  &  H.).     (Fig.  85.)  Middle  Devonic. 
Irregularly  cylindrical,  often  bent,  constrictions  irregular  ;  tabula; 

more  or  less  irregular. 

In  the  Onondaga  limestone  of  Indiana,  Kentucky,  Michigan  and 
Canada. 

16.  A.  hamiltoniaB  Hall.     (Fig.  86.)  Middle  Devonic. 
Small,  cylindrical,  often  abruptly  bent  and  constricted.     Strong 

distant  septa  reach  about  a  third  to  the  center,  and  stop  abruptly. 
Tabulae  flat. 

Abundant  in  the  Hamilton  shales  of  New  York. 


IV.     AULACOPHYLLUM  E.  &  H. 

Like  Zaphrentis,  but  the  septa  on  either  side  of  the  fossula  con- 


verging toward  it.    Ord.  ?-Dev. 

17.  A.  stilcatum  d'Orbigny.     (Fig.  87.) 


Middle  Devonic. 


Fro.  87.      AulafDfhyllum  tulcalum  (Ind.  Geol.  Survey). 
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psnly  SI 


Regularly  curved,  with  oblique  calyx,  most  of  the  septa  con- 
verging to  either  cardinal  or  alar  septa. 

Onondaga  of  Falls  of  the  Ohio  and  other  localities. 


V.  AcROPHYLLUM  Thomp- 
son &  Nichols. 
Similar  to  Zaphrmtts  but 
with  the  tabutx  elevated 
tent-like  in  the  center  of 
the  calyx,  the  septa  running 
out  on  them  and  twisted  at 
the  center.     Dev. 

i8.    A.   ODeidaense  (Bill- 
ings).    (Fig.  88.) 

Middle  Devonic. 
Turbinate  or  subcylin- 
drical,  with  periodic  con- 
strictions. Sides  of  calyx 
nearly  vertical,  bottom  of  cup  nearly  half  tht  di 
Fossula  strong,  extending  from  base  of  elev. 
of  the  calyx, 

Onondaga  limestone.  Falls  of  Ohio,  etc. 

VI,  Blothroi'hvli.um  Hiilint;! 
Cylindrical  corals,  consisting  of  a  series  of 
which  are  like  that  of  Zaphrenlis  in  structure,  w 
tabulae,  and  generally  a  marked  fossula.  I'roj 
the  older  cups  covered  by  the  epitheca,  when  not 
Dev. 

19.  B.  decorticatum  Billings. 
Large,  with  margins  of  old  cups  strong;!;    ;  ■ 

denuded  of  epitheca.     In  the  calyx  a 
central  space  are  characteristic. 

In  the  Onondaga  limestones  of  Miclij 
of  the  Ohio. 

20.  B.  promissum  Hall.     (Figs.  ^9-^,, 
Slender  cylinders  with  margins  o(  uU 

the  calyx  with  a  flat  central  area  fret-  fro 
In  the  Onondaga  beds  of  the  l'\-iUs  of 
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VII,  Pycnostvlus  Whiteaves. 
Corallum  of  cylindrical  tubes  increasing  by  calicular  budding  of 
three  or  four  branches  at  distant  intervals.     Septa  in  form  of  short 
vertical  ridges,  tabulx  well  developed,  horizontal.      Siluric. 


Fio.    89.     Blelhropkyllum 
fromianm    (Ind,   Geol.    Sur-       Fig.  92.      Chonofhytlum    niaaartnse    (N.  Y.    Geol. 
irey).  Survey), 
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21.  P.  guelphensis  Whiteaves.     (Fig.  91.)  Si  1  uric. 
Long  slender  corals  from  3  to  7  mm.  in  diameter.     Epitheca 

with  transverse  constrictions  and  reelevations  at  irregular  intervals, 
but  no  longitudinal  ribs. 

Common  in  the  Guelph  beds  of  Canada,  Wisconsin,  Ohio,  etc. 

VIII.  Chonophyllum  E.  &  H. 

Generally  top-shaped  or  subcylindrical  corals  composed  of 
invaginated  funnels.  Calyx  large  with  numerous  uniform  septa. 
Margins  of  old  funnels  not  projecting.     Sil.-Dev. 

22.  C.  niagarense  (Hall.).     (Fig.  92.)  Siluric. 
Cylindrical  in  the  upper  portion   with   frequent  constrictions, 

septa  subdued,  spiniform,  with  notched  margins,  extending  to  the 
center  of  the  deep  calyx. 

In  the  Niagara  formation  of  Western  New  York,  Kentucky,  etc. 

23.  C.  magnificum  (Billings).  Mickl!e  Devonic. 
Large,  top-shaped,  with  a  spreading  basin-shaj^ed  calyx.     Septa 

thickening  outward. 

In  the  Onondaga  beds  of  Michigan,  Indiana  and  the  Falls  ot 
the  Ohio. 

IX.  Ptychophyllum  E.  &  H. 

Similar  to  Chofwphylluin  but  with  the  septa  twisted  into  a 
pseudo-columella,  at  the  center.    Sil.-Dev. 


»♦»  ► 


^v, 


w.',;- 


24.  p.    stokesi  E.  &  H.  .Middle 

Conical  with  a  deep  spreading  calyx,  furnished  witli  low, 

septa   and   a   large   pseudo-columella.     Epitheca    with     r(U)t'^ 

processes. 

In  the  Niagara  beds  of  Drummond  Island,  iMich.,  ajv.l._.!ii^ 

ville,  Ky. 


-  *i 


ri^j 


X.   Cystiphyllum  Lonsdal 


C: 


Simple  or  compound  corals,  varying  from  de; 
cylindrical  or  irregular  growth.     Entire  interio 
vesiculose  tissue  with  a  cone  arrangement  of  ti- 
without  septa  or  with  only  faint  ridges  as  in;^ 
which  genus  it  is  probably  derived.     A  stroni^'/vi 
is  present.    Sil.-Dev. 


:e  to 

of  coral  filled  with 

vesicles*    Calyx 

nopkyllum,  from 

wrinkled  epitheca 


>  .J 

« 
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25.   C.    Te^Culosum   Goldruss    (=  C.    americanum    E.    &    H.). 

(Fig-  93-)  Dcvonic. 

Large,  cylindrical,  frequently  constricted,  covered  by  a  thin  but 

strongly   wrinkled   epitheca.     Calyx   with   a  faint   simulation   of 

septa.     Vesicular  tissue  coarsest  near  the  center. 


Fig.  94.    Cyilipkyllum  loni/ollii  ( Pil, 
N.  Y.). 


Fig.  93.     Cysliphyllum  viticulomm. 


Fig.  95.     Cystiphyllum 
N.  v.). 


Abundant  in  the  Onondaga  and  Hamilton  strata  of  New  York, 
Canada  and  Michigan,  Ohio,  etc.,  also  at  the  Falls  of  the  Ohio. 

26.  C.  conifollis  Hall.     (Fig.  94.)  Devonic. 

Slender,  cylindrical,  with  periodic  constrictions.     Cysts  arranged 
radially  at  the  base  of  the  calyx. 

Common  in  the  Hamilton  group  of  New  York,  Canada,  etc. 
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27.  C.  Tarians  Hall.     (Fig.  95.)  Devonic. 

Shorter  and  stouter  than  preccdinK,  with  stronger  septal  ridges 
and  coarser  cysts  arranged  cup  in  cup. 

Hamilton  group  of  New  York,  etc. 


CystiphySlum 

2S.  C.  sulcatum  Billings. 

Short  conical  and  curved  form  ■ 
fossula,  and  septa  represented 
by    coarse   plications   of  the 
calyx  floor.   Cystoid  structure 
not  visible  in  calyx. 

In   the   Onondaga  beds  of 
New  York,  Canada,  Michigan 
and  the  Falls  of  the  Ohio. 
29.  C.  aggregatum  Billin^rs. 

(Figs.  96-97.)        Devonic. 

Compound,  of  cylindrical 
stems  moic  or  less  closely 
crowded. 

In  the  Onondaga  limestone 
of  Canada  and  the  Hamilton 
of  Michigan. 

XI.  Pal^ocvcius  E.  &  H. 
Corallum       simple,      disk. 
shaped  with  flat  base,  or  dcpres' 
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with  a  strong  epitheca.     Septa  numerous,  radial,  in  several  cycles 
the  lai^er  ones  reaching  the  center.   Siluric. 

30.  P.  rotuloides  Hall.  Siluric. 
Center  with  a  strong  depression.     About  20  thick   crenulated 

primary  septa  and  an  equal  number  of  secondary  ones.     Base  with 
sharp  costal  ridges. 

In  the  Clinton  beds  of  New  York. 

XII.  MiCKOCVCLus  Meek  &  Worthen. 
Disk-shaped  coralla,  with  a  flat  base  covered  by  an  epitheca, 
with  numerous  radiating  septa  and  a  septal  fossula.     Devonic. 

31.  H.  discus  M.  &  W.     (Fig.  98.)  Devonic. 


^1 


Fic.  98.     MicroiycltuJiicHi  {en\t.tgtd,      FiG.  99.     HadrapkyUuin  tPeriignyi  (en- 
X»}.  largedX*)- 

Center  depressed,  smooth,  adjoining  septa  uniting  half  way  to 
center,  fossula  well  marked.  Base  flat  and  with  a  concentrically 
striate  epitheca. 

In  the  Hamilton  beds  of  Canada  and  Illinois. 

Xllf.  Hadrophylluh  E.  &  H, 

Cushion-shaped  to  top-shaped  coralla,  the  base  covered  by  an 
epitheca.     A  large  cardinal  fossula  and  two  small  lateral  pseudo- 
fossulz  occur.     Devonic. 
32.  H.  d'orbignyi  E.  &  H.     (Fig.  99.)  Devonic. 

Flat  cushion-shaped,  the  septa  uniting  before  reaching  center ; 
pseudo-fossulse  sometimes  wanting. 

In  the  Onondaga  beds  of  the  Falls  of  the  Ohio  region. 

X[V.    CVATHOPHYLLUM   Goldfuss. 
Corallum  simple  in  primitive  species  but  becoming  compound  in 
more  specialized  types.    Corallites  conical,  generally  cylindrical  in 
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the  later  stages  of  growth.  Septa  simple,  without  caritife,  extend- 
ing to  the  center  of  the  calyx  where  they  are  more  or  less  twisted. 
One  or  more  Tossulx  present  in  some  species.  Tabulae  in  central, 
cystose  structure  in  peripheral  areas.     Ord.?-Carb. 

33.  C.  robustam  Rom.  Middle  Devonic. 
Generally  large,  growth  irregular,  calyx  deep,  septa  low,  thin 

and  sharp,  the  longer  reaching  the  center  and  uniting.  Fossula 
faint. 

Hamilton  group  of  western  New  York,  Ontario  and  Michigan. 
Also  at  the  falls  of  the  Ohio. 

34.  C.  conatom  Hall.     (Fig.  100.)  Middle  L)LA..nJc. 


Cylindrical,  generally  small,  anJ  > 
strong  and  regular  reaching  tlie  cfiitt 
characters  of  Blothrophyltmii. 

In  the  Hamilton  Eroup  of  Xtjiv  \  ui 

35.  C.  alpenense  \\  incli. 

Cylindrical  to  conico-cylindric.il,  1 
with  steep  sides  marked  by  septa  ut 
Tabulae  well  developed  in  central  [ion 

Abundant  in  the  Hmiilton  bjiii  of  ; 
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XV.  Campophyllum  E.  &  H. 
Diflers  from  Cyathophyllum,  in  that  the  septa  stop  short  some 
distance  from  the  center.     The  central  area  with  well  developed 
tabulae,  the  interseptal  space  with  dissepi- 
ments.    Dev.-Carb. 

36.  C.  torquium  (Owen).     (Fig.  loi.) 

Middle  Carbonic. 

Cylindrical,  often  very  long  (9  inches  or 
more)  and  abruptly  bent.  Epitheca  very 
thin  generally  denuded.  Calyx  deep  with 
a  moderate  fossuta,  principal  septa  extend- 
ing one  half  to  two  third  distance  to  cen- 
ter, secondary  ones  very  short. 

In  the  coal  measures  of  Illinois,  Iowa, 
Kansas,  Missouri  and  Nebraska. 

XVI.    Heliophyllum    Hall. 
Like  Cyatkophyllum.hnX  the  septa  with  transverse  plates  or  carins 
which  are  few  and  weak  in  young  or  primitive  species,  but  numer- 
ous and  strong  in  others.    A  fossula  is  frequently  developed.     Dev. 


Fig.    101.      Heliiphyllut 

io-Vi(P«l..  N.  v.). 


Rg.  103.     Neliofhyllutn  «m/ltimi. 
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Fig.    104.      Ile'iopJiyllum   lorni- 
ctilutn  (IikI.  CJeul.  Surv.). 


37.  H.  halli  E.  &  H.     (Fig.  102.)  Middle  Devonic. 
Broadly  turbinate  at  the  base  or  in  young  specimens,  becoming 

cylindrical  in  old  individuals,  frequently  with  irregular  constric- 
tions showing  rejuvenescence.     Epitheca  strongly  wrinkled. 

Abundant  in  the  Hamilton  group 
of  New  York,  Ontario,  Ohio,etc.,  and 
at  the  Falls  of  the  Ohio. 

38.  H.  confluens  Hall.     (Fig.  103.) 

Middle  Devonic. 

Likethe  preceding  but  compound, 
the  corrallites  large,  and  polygonal 
from  crowding. 

In  the  Hamilton  group  of  New 
York,  Canada,  Ohio,  etc. 

39.  H.  tenuiseptatum  (Billings). 

Middle  Devonic. 

Generally  small,  more  or  less  cylin- 
drical, with  numerous  fine  and  thin 
septa,  strongly  carinated. 

Common  in  the  Hamilton  group  of  New  York,  Ontario,  etc. 

40.  H.  corniculum  (Lesueur).     (Fig.  104.)  Middle  Devonic. 
Conical  and  curved  at  the  base,  general  aspect  like  Zap/ire ntis. 

Calyx  deep,  with  steeply  sloping  sides;  broad  nearly  flat  bottom, 
numerous  alternating  carinated  septa  and  a  well  marked  fossula 
Common  in  Onondaga  limestones  of  New  York,  Ontario,  Inc 
ana,  etc.,  and  at  the  Falls  of  the  Ohio. 

XVII.   AcERVULARiA  Schweigger. 

Coral  heads  astraeiform,  composed  of  prismatic  corallites5t 
numerous  septa,  the  longer  of  which  reach  the  center;      1 
pearance  of  an  inner  wall  is  caused  by  crowded  .disscj)imcnts.^^^ 
same  level.    Base  of  colony  covered  with  a  stn)n*^vj)e 
Dev.  — 

41.  A.  rttg08a(E.  &  H.).    (Fig.  105.) 

Corallites  from   10  to  15  mm.  in   diamctc 
longitudinally  on  the  exterior  and  with  tran 
theca.     Larger  septa  meeting  and  sometime 
carinae  moderately  developed. 

In  the  Onondaga  beds  of  Michigan,  the  I 


ANTHOZOA—TETRACORALLA. 


69 


42.  A.  davldsonl  E.  &  H.     (Fig.  106.)  Devonic. 

Centers  of  calices  abruptly  depressed,  diameter  about  to  mm. 
Septa  alternating  in  length  but  equal  in  thickness  at  the  margin 
of  the  calyx,  carinx  abundant. 

Common  in  strata  of  Hamilton  age  in  Michigan,  Iowa,  etc.,  and 


:s^^^\\Wif^ 


>> 

1^^%^ 

fe</'..i  Mil 

^^ 

Utmularia  rugeia  (after 

Fig.  inf       A    n/u  a        J      J    n 

Si..p,™). 

S  mpsor.) 

also  found  in  strata  of  somewhat  earlier  age  at  the  Falls  of  the 
Ohio  and  elsewhere. 

XVIII.    Phillipsastr-ea  D'Orbigny. 

Coral  heads  composed  of  large  confluent  corallites,  similar  to 

compound  Hdiophyltum,  but  without  the  dividing  walls.    Calicular 

surfaces  flat,  except  at  the   center,  where  an  abrupt  depression, 

usually  surrounded   by  an  elevated    rim   occurs.     Longer  septa 

uniting     at     the     center. 


shorter  stop  at  the  central 
pit.     Dev,-Carb. 
43.  P.  gigas  Owen. 

Devonic. 
Large,  the  calices  over 
20   mm.  in  diameter  and 
their  outlines  defined;  cen- 
tral pit  large. 

In  the  Onondaga  lime- 
stone of  New  York,  Can- 
ada, Michigan  and  the  Falls  of  the  Ohio.  Hamilton  of  Michigan. 
44.  P.  yemeuilli  E.  &  H.     (Fig.  107.)  Devonic. 

Smaller,  corallites  from  IO-15  mm.  in  diameter. 


Fl<;,  107.      PhillipsaUraa  7/ 
Billings). 


ntuiHi  (after 
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Onondaga  of  Canada,  Michigan,  etc. 

XIX.  Pachyphyixum  E.  &  H. 
Compound  coralliles  bounded  by  polygonal  walls,  each  with 
central  conical  elevation,  at  the  top  of  which  is  a  crater-hke  pi 
Septa  extending  over  the  outside  of  the  cone  as  low  ridges  < 
cost£.  The  longer  septa  extend  to  within  a  short  distance  of  ti 
center.    Dev. 

45-  P.  woodmani  (White).     (Fig.  io8.)  Upper  Ocvoni 

Growing  in  convex  or  hemispheric  masses  from  i  to  6  inches  i 
diameter;  crater  rims  strongly  elevated,  sometimes  more  than  ;i 
eighth  of  an  inch.     Crater  deep  and  variable  in  diameter. 
In  the  Upper  Devonic  of  Iowa,  etc. 

XX.    Stromdode-S  Schwei fitter. 

Coral  composed  of  superposed  layers  or  Inniin.x,  oii  the  surfaci 

of  which  are  polygonal  depressions  reprcscntiiiL;  tht-  c;diccs  wii 


Fig.  Io8.      Faihypkyllum   ■ 

cMus.  Rep.), 


the  central  part  marked  by  an  abrupt  c 
with  radial  septal  ridges,  which  luiiic 
projection.     Sil.— Dev. 

46.  S.  pentagonus  Goldfu.'-s.     (1  ii: 
Calices  shallow  from  10  to  15  mm 

styliform  columella,  septa  sharp  at  \\\ 

ridges  at  the  margins. 

In  the  Niagara  beds  of  Michig; 
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47.  S.  striatus  Owen.  Siluric. 
Much  larger  than  the  preceding,  the  calices  ranging  to  40  mm. 

in  diameter.     Elevation  around  central  pit  pronounced. 
Occurs  with  the  preceding. 

48.  S.  mamillatus  Owen.  Siluric. 
Margins  of  calices  depressed,  center  strongly  elevated  with  a  pro- 
nounced crater-like  pit  at  the  top  from  4  to  5  mm.  in  diameter.    Dis- 
tances between  centers  of  pits  of  adjoining  corallites  10  to  20  mm. 

In  the  Niagara  beds  of  Michigan,  Iowa,  Kentucky,  Indiana,  etc. 

XXI.    COLUMNARIA   GoldfuSS. 

Heads  consisting  of  prismatic  corallites,  like  that  of  Favosites^ 
but  without  mural  pores,  and  with  the  septa  either  well  marked  or 
indicated  by  vertical  ridges.     Tabulae  well  developed.     Ord.-Dev. 

49.  Columnaria  halli.     (=  C,  aheolata  of  most  authors.) 

Middle  Ordovicic. 

Septa  represented  by  from  20  to  40  vertical  ridges.     Tabulae  flat, 

close  and  smooth  in  the  centers.      Tubes  variable  in  diameter 

from  2  to  S  mm.;  sometimes  10  mm.  tubes, 
occur  among  the  smaller  ones. 

In  the  Black  River  limestones  of  New 
York,  Canada  and  Michigan,  and  in  strata  of 
the  same  age  in  Wisconsin,  Illinois  and  Iowa, 
etc. 

50.    C.    alveolata   Goldfuss.     (=  Favtstella 
Fn3.   iio»    Coiumna-       stellata  Hall.)    (Fig.  no.) 

ria  alveolata.      Horizon-  Upper  Ordovicic  to  Siluric. 

tal  and  vertical    sections         t^   l  •        r  ^  ^     c  •       j* 

rLamb  Tubcs  varymg  from  3  to  0  mm.  m  diame- 

ter. Septa  from  20  to  30,  alternatingly  larger 
and  smaller,  the  former  extending  to  the  center.  Center  of  tabulae 
marked  by  the  septa.  Common  in  the  beds  of  the  age  of  the 
Cincinnati  group  throughout  the  central  west  Also  recorded  by 
Rominger  from  the  Niagara  Group  of  Point  Detour. 

XXII.   Eridophyllum  E.  &  H. 

Heads  composed  of  loosely  aggregated  cylindrical  corallites  each 
surrounded  by  a  wrinkled  epitheca,  from  one  side  of  which  pro- 
longations extend  uniting  adjoining  corallites.  An  inner  wall  en- 
closing a  narrow  tabulate  area  is  present.    Sil.-Dev. 


y^ 
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51.  E.  nigosum  E.  &  H.     (Figs,  iii  ;  113,  a.)  Silunc. 

Corallites  less  than    10  mm.  in  diameter,  with  prolific  calicinal 

budding,  outline   cylindrical    with   subregular   constrictions,  epi- 


thecal  prolong.it ions  s 

distance  of  the  center, 

Common  in  the  Ni; 

52.  E.  vemuillianum  K.  &  II. 
Tube37to  lomni.  in  diameter, 

Strong  epithecal  prnliferations, 

a  space  about  ;  innj.  in  diameter  nut  1.1 

In  the  Onondaga  beds  of  northern  <■  • 

53.  E.  coUigatum  (Hillings). 
Cylindrical  stems  expanding  at  rei;ul 

as  to  unite  in  polygonal  outline-;,  alte 


bwa  fiuoeter. 
twiermlleicl 

t  regions. 

Devon" 
tiBnonn  intcmus  1 
tb^  contract  aad 
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again   become  round.     Septa   crenulate    alternating,   the   longer 
abutting  against  the  inner  wall. 


FlO,  II».   Eridofhytluni  vtrHuilliaauiH 
(after  Bttlingi). 


Simpson ). 


3,  a.      Erulopkyllum 
naptepkyllHm    simio, 


(Rfter 


In  the  Onondaga  beds  of  Canada,  Michigan  and  the  Falls  of 
the  Ohio. 

XXIll,  Synaptophvllum  Simpson. 
Like  EridophyUum  but  without  the  central  wall,  the  septa  extend- 
ing across  the  tabulate  area  to  near  the  center.     Proliferations  from 
all  sides  of  the  tubes.     Dev. 

54.  S.  simcoense  Billings.     (Figs.  113A-115.)  Devonic. 

Similar  in  form  to  EridophyUum  vemuiUianum  but  smaller  in 
diameter,  t.  e.,  from  4  to  6.5  mm.  and  distant 
the  same  amount  or  somewhat  less.  Septa 
from  40  to  50. 

In  the  Onondaga  limestone  of  New  York, 
Canada,  Michigan  and  the  southwest. 
55.  S.  stramineum  Billings.     (Fig.   116.) 
Devonic. 
Tubes  from  4  to  5  mm,  in  diameter  varying 
from  almost  in  contact  to  more  than  twice 
their  width  apart.  Central  tabulate  area  large, 
septa  about  40.  extending  to  near  center. 
In  the  Onondaga  limestone  associated  with  the  preceding. 

XXIV.   DiPLOPHVLLUM   Hall. 
Corolla  similar  to  SynaptophyUum  but  without  the  connecting 
epithecal  expansions.     Tabulate  area  large.     Sil.-Dev. 


Fig.  114.  Synapte- 
fhyllum  iinUetnte  (after 
Billmgs). 
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In  the  Hamilton  beds  of  New  York,  Canada,  Michigan,  etc. 
Also  in  Devonic  limestones  of  Ohio. 

60.  C.  subcaespitosum  (Nicholson).  Devonic. 
Smaller  than  the  preceding,  of  long  slender  stems  increasing 

chiefly  by  lateral  gemmation.  Septa  more  numerous  and  more 
closely  crowded  than  in  the  preceding,  strongly  carinated.  Inner 
wall  often  closed  in  the  adult. 

Common   in   the    Hamilton   beds  of  New  York,  Canada  and 
Michigan. 

XXVI.  DuNXANELLA  Nicholson. 

Coral  slender,  resembh'ng  Streptelasma,  with  radial  septa,  and  a 
strongly  developed  epitheca  which,  however,  is  absent  at  the  base 
of  the  corallum,  where  the  septa  are  visible. 
Siluric. 

61.  D.  borealis  Nicholson.  Siluric. 
Small,  slender,  and  scarcely  over  half  an 

inch  in  fength.     Costae  well  developed. 

In  the  Niagara  group  of  Indiana  and  else- 
where. 


XXVII.    LOPHOPHYLLUM    E.    &    H. 

Corallum  zaphrentoid,  but  with  a  central 
compressed  columella  often  continuous  on 
one  side  with  the  cardinal  septum.    Carbonic. 

62.  L.  profundum  (E.  &  H.).    (Fig.  119.) 

Carbonic. 

Curved,  horn-like  corallum,  with  septa  from 
30  to  50  alternating  in  length.  Columella 
striated.  Length  of  average  individual  ^o 
mm.,  width  of  calyx  9  mm. 

In   the    coal   measures   of    Iowa,   Illinois, 
Texas,  etc. 

XXVIII.    LlTHOSTKOTIOX    LHi\« 

Heads   composed   of  prismatic  or   cylincj; 
enveloped  by  an  epitheca  and  all  by  a  peritfc 
occupied  by  tabulae  which  are  inverted  fnnnc 
in  the  calyx  in  a  pseudo-columella.     Scpt;i 
area  with  numerous  dissepiments.     Carbonic 
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6^.  L.  mamillare  E.  &  H.     (Fig,  120.)  Lower  Carbonic. 

Prismatic  corallitcs,  with  moderately  deep  calices  marked  by  the 
conical  elevation  which  is  cannated  by  the  septa  and  terminates  in 
a  compressed  pseudo-columella. 

In  the  lower  Carbonic  (St  Louis)  limestone  of  Michigan,  the 
Mississippi  Valley  and  Southern  Appalachians  generally. 


Fig.  lao,     LUkQUntioH  mamillart  (Ind.  Geol.  Snirey), 

XXXIX.   Calceola  Lamarck. 

Coral  simple  with  one  side  flattened  and  a  deep  calyx  opening 
obliquely  and  furnished  with  an  operculum ;  septa  in  the  form  of 
low  ridges.    Structure  densely  cystoid.    5il.-Carb. 
64.  C.  tenneseenensis  Rom.     (Fig.  121.)  Siluric. 

Strongly  curved,  with  a  high  arched  operculum  and  interior 
largely  occupied  by  vesicular  tissue. 

In  tiie  upper  Ni^ara  beds  of  Tennessee. 
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Tabulate  Corals. 
XXX.  AuLOPoRA  Goldfuss. 
Compound  corals  attached  for  the  greater  part  to  shells,  cor:ils 
or  other  foreign  bodies  and  consisting  of  a  number  of  simple  cor- 
nucopia-shaped to  cylindrical  tubes,  each  arising  by  budding  from 


below  the  catyx  mouth  of  its  parent,  with  which  it 
bya  persistent  pore.  Tabulse  seem  to  \><:  picsont  \ 
Septa  represented  by  vertical  ridges.    Orl.-Carb. 

65.  A.  sabtentiis  Hall.     (Fig.  123.) 
Slender  curving  tubes  very  gradu.Tlly  eitlar^iiK 

single  bud  only.  Length  of  tubes  about  .^  iimi..  tli 
ture  I  mm. 

Common  in  the  Hclderbergian  of  Nlw  'I'urk,  Ltc 

66.  A.  serpens  Goldf     (Fig.  123,) 
Attached  by  whole  under  surface;  c^L1lc^■^  ■ 


Fig.  123,     Auhpora  serptns  an  l.rathi-         Fi 
opod  sbelL 

one  or  two,  commonly  reuniting  so  as  t 
monly  attached  to  brachiopods. 

In  the  Hamilton  shales  of  New  Yorl, 
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67.  A.  tubseformis  Goldf.     (Fig.  124.)  Devonic. 
Larger  than  preceding,  with  corallites  crowded  and  occasionally 

uniting  laterally. 
In  the  Hamilton  beds  of  New  York,  Canada,  etc. 

68.  A.  cornuta  Bill.     (Fig.  125.)  Devonic. 
Less  crowded,  mouths  of  corallites  about  twice  as  large  as  pre- 
ceding. 

Onondaga  and  Hamilton  of  Canada,  etc. 


Fig.  126.     RomingtHa  umbellu 
Fig.  125,  aw.  Aulopora  cornuta  (after  Billings),    fera  (after  Billings). 

XXXL   RoMiNGERiA  Nicholson. 

Auloporoid  tubes  with  the  buds  given  oiTin  a  verticil.  Remote 
tabulae,  and  occasional  mural  pores  present,  growth  erect.   Sil.-Dev. 

69.  R.  umbellifera  (Billings).     (Fig.  126.)  Devonic. 
Tubes  about  i  mm.  in  diameter,  delicately  annulate  by  growth 

lines.     Verticils  from  6  to  12  buds,  remaining  at  first  close  to- 
gether, then  bent  rather  abruptly  outward  radially. 

Onondaga  limestone  of  New  York,  Canada,  Michigan,  etc.,  and 
Hamilton  group  of  Michigan. 

XXXII.   Cekatopora  Grabau. 

Coral  like  Aulopora  in  appearance,  but  tubes  often  much  larger, 
and  never  attached  except  at  the  base.  Walls  thickened  by  the 
formation  of  coarse  cysts,  from  the  surfaces  of  which  sharp  spines 
arise.  Central  space  commonly  open,  the  individual  corallites  re- 
maining connected.     Epitheca  generally  well  marked.      Devonic. 

70.  C.  jacksoni  Grabau.     (Figs.  127,  128.)  Middle  Devonic. 
Branches  budding  at  irregular  intervals,  tubes  large  and  coarse, 

with  longitudinal  striation,  marking  the  epitheca.     Cysts  coarse 
and  irregular. 

In  the  Hamilton  group  of  New  York,  Michigan,  etc. 
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71.  C.  dicbotoma  Grabau.     (Fig.  129.)  Middle  Devoiiic. 

Prostrate,  tubes  with  flattened  lower  and  carinated  upper  portion, 
and  abruptly  up-beat  circular  caliccs.  Buds  in  pairs,  at  ri<;lit 
angles  to  each  other.    Cysts  small. 


In  the  Hamilton  beds  of  N< 
Falls  of  the  Ohio. 
.72.  C.  intermedia  (Xicliolson). 

Small  cylindrical,  loosely  branching; 
which  probably  grew  erect.  Epitheca 
lines. 
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In  the  Hamilton  group  of  New  York,  Ontario,  Michigan,  etc. 
Other  species  are  abundant  at  the  Falls  of  the  Ohio. 


XXXIII.  MoNiLOPt)RA  Nicholson  &  Etheridge. 
External   form   similar   to   Ceratopora,   but   wall   composed   of 
parallel    layers   separated   slightly,  and  connected  by  numerous 


Flo.  1301.    Monilofei 


lit  fuitber  enlarged. 


transverse  bars  or  trabeculae,  which,  in  section,  give  a  regular  net- 
like appearance.    Dev.-Carb. 

73.  H.  antiqiui  Whiteaves.  Devonic. 
Slender  branches,  surface  reticulate.     Free,  or  encrusting  crinoid 

stems. 

Hamilton  beds  of  Canada  and  the  Falls  of  the  Ohio. 

74.  M.  beecheri  Grabau.     (Fig.  130.)  Lower  Carbonic. 
Free  growing,  or  encrusting  crinoid  stems,  sometimes  forming  a 

confused  agglomeration.    Epitheca  smooth  except  for  growth  lines, 
tissue  very  dense,  the  lacunse  small  and  scattered. 

Common  in  the  Keokuk  beds  of  the  Mississippi  valley. 
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XXXIV.  Syringopoba  Goldfuss. 
Coral  consisting  of  numerous  irregular  cylindrical  tubes  whicli 
grow  parallel  but  generally  separated,  and  have  at  intervals  trans- 
verse  hollow,  tubular  connecting  processes.     Interior  filled  ivitii 
funnel  shaped  tabulae.     Young  as  in  Aulopora. 
Septa  represented  by  spines.     Sil.— Carb. 

75.  S.  verticiUata  Goldfuss.  Siluric. 
Tubes  separated  by  from  one  to  two  or  more 

times  their  diameter  (2  to  3  mm.)  connected  at 
distant  intervals  by  transverse  tubes  of  which  2        *■"■■  '3'  .  Si'"''''- 
or  3  are  given  off  at  the  same  plane.  x"\  """'""' 

Niagara  group  of  Canada,  Michigan,  etc. 

76.  S.  retiformis  Billings.     (Fig.  131.)  Sihuic. 
Tubes  a  millimeter  or  somewhat  less  in   diameter,  irregularly 

bending  or  geniculate,  joining  where  in  contact  but  not  by  tubes. 

In  the  Niagara  beds  of  New  York,  Canada,  Kentuck;-,  etc. 
7y.  S.  tubiporoides  V.  &  S.  Dermic. 

Tubes  not  parallel,  about  3  mm.  in  diameter  and  .separated  by 
greater  distances. 

Onondaga  limestone  of  Kentucky,  etc. 
78.  S.  maclurei  Billings.     (P'ig.  132.) 

Tubes  about  25  mm.  in  diameter,  more  rcf;ii 
but  coming  closer  together  at  more  or  less  rL-i;i 


In  the  Onondaga  limestone  of.\ 
79.  S.  hisingeri  Billings.    (Fi^'.  1 

Corallites  are  slender  tubes  ot  li 
rated  by  their  own  width  or  a  little 
necting  tubes  occur. 
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In  the  Onondaga  limestone  of  Canada,  Michigan,  Ohio,  New 
York,  Indiana,  Kentucky,  etc. 

80.  S.  tabulata  E.  &  H.  Devonic. 


Fig.  135.     Syringnpora  pirtUgans  (Ind.  Geol.  Surrey). 

Corallites  slender  as  in  the  preceding,  but  closer  together  and 
parallel.  Connecting  tubes  at  uniform  levels,  giving  the  appear- 
ance of  horizontal  floors  connecting  the  corallites. 


Fig.  136a.     Favesiles  vtnustus. 

In  the  Onondaga  limestone  of  the  Falls  of  the  Ohio  and  else- 
where. 
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8i.   S.   perelegana    Billings.      (Figs. 

134-135.)  Devonic. 

Between  5.  maclurei  and  5,  hisingeri. 

Associated  with  the  preceding  species. 

XXXV.  FAVOSITE3   Lamarck. 

Corallum      massive,     more     rarely 
branching,   commonly   forming   heads 
which  may  be  a  foot  or  more  in  diam- 
eter.  Corallites  prismatic,  thin,  in  con- 
tact but  not  amalgamated  by  their  walls, 
which   are   perforated    by   equidistant 
mural    pores    in    one   or   more   row<i. 
Septa  rudimentary  or   obsolete.     Nu- 
merous more  or  less  regular  tabulx  di- 
vide the  intrathecal  space.     Peritheca   c 
present    on    the    under    side    of    the    Purvey), 
colony,  and  usually  strongly  wrinkled.     Ord.-Carb, 
82.  F.   venustus  (Hall).      (  =  F.   Iiisiugai  E.    & 

136  a-b.) 

Heads  hemispheric  or  spheroidal,  up  tn  2  ur  j  III 
with  twelve  ascending  septal  spines,  gener.LMy  visible 

In  the  Niagara  group  (Lockport  bt- cIs)  of  New  ^' 
Michigan,  Cumberland  Md.,  Ohio  and  l-Centucky. 
83    F  favosus  (Goldfuss)      ( V  ^ 

Tubes  large  —  up  to  6  mm     nd       cter       I   t 
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by  twelve  longitudinal  furrows  and  by  granulations.  Tabulae 
granulose,  with  their  margins  deflected  into  I2  (±)  pits  or  notches 
corresponding  to  the  longitudinal  furrows,  marginal  pores  com- 
monly in  more  than  two  rows. 

In  the  Niagara  group  of  New  York,  Ontario,  Michigan,  Wis 
consin,  Iowa,  and  the  Falls  of  the  Ohio  region. 

84.  F.  niagarensis  Hall.  Siluric. 
Tubes  much  smaller  than  in  the  preceding  species  (about  1.5 

mm,  in  diameter),  tabulse  rarely  notched  at  margin ;  mural  pores 
scattered  near  the  angles  of  the  tubes.  Inner  surface  of  tubes  deli- 
cately spinulose. 

In  the  Niagara  group  of  New  York,  Ontario,  Michigan,  Iowa 
and  Kentucky. 

85.  F.  helderbeipse  Hall.     (Fig.  138.)  Lower  Dcvonic. 
Heads  lenticular  or  hemispherical,  often  large,  and  wiih  the  base 

covered  by  a  strongly  wrinkled  epitheca.  Calices  absut  l.S  mm. 
in  diameter  with  strong  longitudinal  ridges.  Mural  pores  in  one 
or  two  rows,  with  elevated  rim.     Tabula;  close. 

In  the  Lower  Heldcrberg  beds  of  New  York  and  at  Cumberland, 
Md. 

86.  F.  winchelli  Rom.  Devonic. 
Tubes  much  as  in  F.  favosus,  but  with  the  marginal  notching 

rare.  Not  infrequently  the  whole  rim  of  the  septum  is  turned 
down.  Interior  of  tube  with  twelve  well-marked  longitudinal 
furrows,  without  squamae. 


Flo.  I  j8.     Favositu  Aililtriergia  ( reduced)  with  ■  group  of  corallilt 
(Fal.N.  v.). 
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Fig,  139.    Favoiilis 
basalHcut  (entailed). 


muting 


>rk,  Canada, 


In  the  Onondaga  limestone  of  New  York,  Canada,  Michigan 
and   the  Falls  of   the   Ohio.     Also    in    the    Hamilton   group   of 
Michigan. 

87.  F.  basalticus  Goldfuss.     (Fig.  139.) 

Devonic. 

Tubes  of  medium  size,  sometimes  unequal. 
tabulae  complete,  not  very  close  together,  the 
squamae  often  not  preserved.  Generally  only 
a  single  line  of  mural  pores  on  each  wall. 

In  the  Onondaga  limestone  of  New  V.irl,-. 
Canada  and  Northern  Ohio. 

88.  F.  tuberosas  Rominger.  DcvntiiL-. 
Columns  of  medium  size  (2-3  mm.),  from  two  to  three  rnw^  uf 

mural  pores  on  each  face,  and  two  rows  oT  stout  horizontal  squamie 
on  inside  of  each  face ;  the  squamae  of  adjoining  1 
and  often  interlocking.     Pores  surrounded    by  sn- 
cula  frequent  and  concave. 

In  the  Onondaga  limestones  of  western  N'cvv 
Michigan  and  the  Falls  of  the  Ohio. 

89.  F.  epidermatus  Rominger. 
Differs  from  F.  tubtrosui  in  irregular  arnngemi_iii 

in  elevated  ring  around  the  small  distant  pore-,  in  1 
two  rows.     Interior  of  tubes   with    twelve  longi 
which  are  commonly  visible  in  reverse  o 
umns.     The  squamx  are  on  tlie  spaces 
the  tabulae  are  complete. 

Common   in   the  Onondaga  limestone  < 
Canada,  Michigan,  Indiana  and  KentuLl 

90.  F.   emmonsi  Rominger. 
Tubes  from  1  to  i  J^  mm.  in  dianictci 

very  irregular,  closely  crowded  and  tor 
squamEE  ;  pores  large,  irregular,  in   fmn 
crowded.     Differs  from  F.  epidermatus  hi 
tabulcB   and  in  the  large  crowded  pons 
In  the  Onondaga  limestone  of  New 
Ohio,  Kentucky,  etc. 

91.  F.  turbinatus  Billings. 
Form  turban-like,  often  simulalini^  ( 

cup-like;  generally  curved  in  the  bas  l] 
quently  looking  like  the  mold  of  lar^t 


ol  W 
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lites  curving  outward,  with  their  mouths  nearly  at  right  angles  to 
the  main  axis  of  the  coral,  from  I  to  2  mm.  or  more  in  diameter, 
closed  in  perfect  specimens  by  concentrically  striated  opercula. 
Pores  generally  in  single  rows  ;  tabula:  complete  averaging  1. 5  mm. 
apart,  squamae  generally  not  prominent. 

In  the  Onondaga  of  western  New  York,  Canada,  Michigan. 
Ohio  and  at  the  Falls  of  the  Ohio,  and  in  the  Hamilton  of  Canada 
and  Michigan. 

92.  F.  hamiltonis   Hall.     (Syn.  F.  billingsi  Rom.)    (Fig.  140.) 

Devonic. 
Corals  in  form  of  hemispheric  heads  with  the  base  covered  by 
a  wrinkled  pcritheca.  Adult  coralliles  up  to  2.5  mm.  in  diameter, 
generally  surrounded  by  smaller  immature  ones.  Mural  pores  in 
two  rows,  frequently  obscure,  tabulae  perfect,  sometimes  crowded, 
more  generally  from  2  to  4  mm.  apart,  not  infrequently  with  mar- 
ginal notches.     Easily  recognized  by  its  distant  perfect  tahulx. 

Abundant  in  the  Hamilton  groups  of  west- 
ern New  York,  Canada,  etc. 
93.  F.  alpenensis  Winchell.  Devonic. 

Differs  from  F.  /lamillonia  in  its  manner  of 
growth,  which  results  in  the  formation  of 
rounded  or  tuberose  masses,  with  generally 
only  a  small  space  for  attachment;  in  the 
somewhat  smaller  corallites,  which  are  rounded 
"  tubes  on  the  interior  owing  to  the  thickening 
of  the  walls,  and  in  the  more  crowded  tabulae. 
I  in  the  Hamilton  (Traverse)  group  of  Michigan. 
Also  in  northwestern  Canada  (Manitoba,  etc.).  At  Alpena  a  vari- 
ety forms  large  heads  in  the  coral  reefs. 

94.   F.  canadensis  (Billings).     (Fig.  141.)  Devonic. 

Generally  a  more  or  less  Hat  or  undulating  expansion,  sometimes 
digitate.  Circular  tubes,  about  I  mm,  in  diameter,  are  scattered 
subregularly  between  small  angular 
ones,  of  about  one  third  their  size. 
Simple  tabulae  in  the  smaller,  and 
tabula  complicated  by  squamx  in  the 
larger  ones.  Opercula  often  present. 
In  the  Onondaga  limestone  of  New 
York,  Canada,  Michigan,  Indiana  and 
Kentucky. 


Very  comir 


iimiM 


(after  Billini 
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(The  ramose  or  digitate  varieties  lead  to  F.  radicifonnis  Rom.) 

95.  F.  placenta  Rominger.  Devonic. 
Grows  in  broad,  generally  thin  expansions  of  an   undulating 

character,  the  base  covered  by  a  wrinkled  peritheca.  Cajices  less 
than  a  millimeter  in  diameter  with  clusters  of  smaller  ones  scattered 
about.  In  some  specimens  (especially  young  ones),  the  larger 
tubes  are  circular  and  scattered  about  separately  thus  forming 
transition  types  from  F.  canadensis.  Tabulje  of  smaller  tubes 
simple,  of  larger,  complicated  with  squamae.     Pores  uniscrial. 

Abundant  in  the  Hamilton  group  of  Canada  and  Michigan  — 
also  in  the  same  formation  in  western  New  York. 

96.  F.  digitatus  Rominger.  I)e\onic. 
Irregular  finger-like  stems,  calices  polygonal  from  one  to  one  and 

a  half  millimeters  in  diameter.    Well  developed  transverse  squam.t. 
Abundant  in  the  Hamilton  beds  of  Canada,  Michigan  and  other 
regions. 


97.  F.  clausus  Rom. 

Like  the  preceding,  but  with 
angular  ones  as  in  F.  canadensis. 
this  general  type  are  F.  radicifo 


Dovonic. 
culices  and  small 
thick  branches  <if 
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Common  in  the  Onondaga  and  Hamilton  beds  of  New  York. 
Canada,  Michigan,  and  the  Falls  of  the  Ohio  region. 

98.  F.  limitaris  Rom.  (Fig^  142.)  Devonic. 
Cylindrical,  commonly  branching  stems  5  to  15  mm.  in  diam- 
eter. Calices  circular,  opening  at  nearly  right  angles  to  the  axis 
of  the  branch.  Walls  thick,  the  division  lines  between  the  coral- 
lites  shown  only  in  certain  states  of  preservation. 

Common  in  the  Onondaga  limestones  of  the  Falls  of  the  Ohio. 
Also  in  the  Onondaga  and  Hamilton  of  New  York,  Canada, 
Michigan,  etc. 

XXXVI.   Pleurodictyum  Goldfuss. 

Corallum  depressed,  discoidal,  lower  surface  covered  by  a  con- 
centrically wrinkled  peritheca.  Corallites  small,  prismatic,  funnel- 
shaped  ;  septa  faint  or  obsolete,  a  scanty  development  of  tabulae 
occurring ;  mural  pores  irregularly  distributed.  Young  cells  as  in 
Aulopora,     Devonic. 

99.  P.  stylopora  (Eaton).     (Fig.  143.)  Devonic. 
Heads  from  i  to  2  inches  in  diameter,  septa  faint,  forming  a 

crenulation  on  the  calyx  margin  ;  tabulae  moderately  numerous. 

Common  in  the  Hamilton  beds  of  New  York 
and  Michigan. 

XXXVII.   MiCHELiNiA  De  Koninck. 
Convex  or  hemispheric  heads  consisting  of 
diityum  stylopora,  prismatic  corallitcs  and  basally  covered  with 

a  wrinkled  peritheca.  Septa  represented 
by  longitudinal  ridges.  Tabulae  numerous,  crowded  and  convex 
upward,  often  incomplete  and  uniting.  Mural  pores  numerous, 
irregularly  scattered.  Differs  from  Favosites  in  the  greater  diam- 
eter of  the  corallites,  in  the  crowded  arched  tabulae  and  in  the 
numerous  irregularly  scattered  mural  pores.     Dev.-Carb. 

100.  M.  convexa  (d'Orbigny).     (Fig.  144.)  Devonic. 
Calices  8  to   10  mm.  in   diameter.     Tabulae   thin,  very  close, 

strongly  arched  in  the  center,  vesicular  at  the  base. 

In  the  Onondaga  limestone  of  Canada,  Michigan  and  the  Falls 
of  the  Ohio  region. 

loi.  M.  cylindrica  (Michelin).  Devonic. 

Corallites  subcylindrical ;  on  the  interior  are  regular  annulations 


NORTH  AMERICAN  INDEX  FOSSILS. 


which  occupy  the  same  level  in  the  adjoining  tubes.     Principal 

tabulae  numerous,  slightly  arched,  uniting  with  the  incomplete  one. 

In  the  Onondaga  limestone  of  Michigan,  Ohio  and  Kentucky ,  etc. 


102.  M.  favositoidea  Billings. 

Calices  4-6  mm.  in  diameter ;  tabiilf  h' 
crowded.     (Forms  transition  type  to  /■ 

In  the  Onondaga  limestone  in 
New  York,  Canada,  and  tlie  I'alls 
of  the  Ohio. 


XXXVIII.    CHONOSTEGlTliS    E,    &    H 

Coral  heads  composed  of  cylriidrica 
tubes,  either  closely  adjoining  01 
distinct  and  expanding  at  rL'^nhu 
intervals  into  connecting  horizontal 
plates,  which  are  pierced  by  canal. 
like  pores.  Tabuls;  as  in  Midulim.i 
septa  represented  by  rows  of  .spinuU- 
New  buds  arise  from  the  connectinj; 
103.  C.  clappi  E.  &  H. 

Tubes  5  mm.  or  more  in  dianic 
giving  the  whole  a  very  compact  a 

In  the  Onondaga  limestone  of  « 
Falls  of  the  Ohio. 


ANTHOZOA—TABULATA. 


91 


104.  C.  ordinatns  (Billings).     (Fig.  145.)  Devonic. 

Tubes  smaller  and  more  distant  and  plates  more  widely  sep- 
arated than  in  preceding.    Whole  aspect  more  loosely  aggregated. 

In  the  Onondaga  beds  of  western  New  York  and  Canada. 

XXXIX.  Thecia  E.  &  H. 
Generally  massive  corals  composed  of  prismatic  thick-walled 
tubes  with  funnel-form  calices.  Base  with  a  wrinkled  pentheca. 
Septa  12,  strong,  uniting  in  ad- 
joining calices  across  the  in- 
tervening space.  Tabula  and 
mural  pores  as  in  Favosites. 
Sil.-Dcv. 

105.  T.    major    Rom.      (Fig. 

146.)  Siluric. 

Corallites  2  mm.  in  diameter; 

septa  extend  half  way  to  center, 

their  edges  with  two  rows  of 

granulose  spinules. 

In  the  Niagara  beds  of  Michigan,  Tennessee,  the  Falls  of  the 

Ohio  and  other  regions. 

106.  T.  minor  Rom.     (Fig.    147.)     (7".  Swinderana  ?  (Goldf.).) 

Siluric. 
Tubes  about  I  mm.  in  diameter,  otherwise  similar  to  the  |)rc- 
ceding.     Occurs  with  the  preceding. 

107.  T.  ramosa  Rom.  Devonic. 
Branching,  cylindrical  stems  from  half  an  inch  to  two  inches  in 

diameter.     Calices  unequal  from  i  to  2  mm.  in  diameter. 

In  the  Onondaga  beds  of  Michigan  and  the 
Falls  of  the  Ohio. 


enlarged). 


XL.  Alveolites  Lamarck. 

Massive  or  arborescent  coralla.     Tubes  thin- 
wailed,  closely  appresscd,  the  calices  oblique, 
compressed,  triangular  or  crescentic.    Septa  rudimentary.   Tabula 
complete ;    mural   pores   large   but   irregularly   disposed.       Sil.- 
Dev. 
108.  A.  niagarensis  Rominger.  Siluric. 

Hemispheric    masses  of  concentric  himins,  with  cpttheca   on 
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lower  side.     The  large  marginal  pores  cause  a  pouch-like  dilation 
of  the  tube-wall. 

In  the  Niagara  group  of  Michigan  and  the  falls  of  the  Ohio. 

109.  A.  squamosus  Billings.  Devonic. 

Differs  from  the  preceding  in  the  greater  horizontal  expansion 
(5-6  in.)  as  compared  with  the  thickness  (i  in.)  also  in  the  great 
obliquity  of  the  apertures,  and  in  the  absence  of  the  pouch-like 
protuberances.  Septal  spines  present.  Greatest  diameter  of  tubes 
.5  to  I  mm. 

In  the  Onondaga  formation  of  New  York,  Canada,  Michigan, 
Ohio,  Kentucky,  etc. 

no.  A.  goldfussi  Billings.  Devonic. 

Flattened  or  disk-like  expansions  like  the  preceding  with  a  basal 
epitheca.  Tubes  larger  (1.5  to  2  mm.),  oblique  and  in  various 
stages  of  compressions  in  the  same  specimen. 

In  the  Hamilton  group  of  New  York,  Canada,  Michigan,  Iowa 
and  in  strata  of  similar  age  near  Louisville,  Ky. 


XLI.   Cladopora. 

Coral  composed  of  branching  stems  or  flattened  expansions, 
with  thick-walled  elongate,  conical  tubes,  opening  obli([ue  to  the 
surface,  with  dilated  orifices.  Mural  pores  and  occasional  tabulae 
present.     Sil.-Dev. 


v| 


riHi 


ilV 


Flattened  Expanded  Specihs 

111.  C.  laqueata  Rominger. 

Expansions  composed  of  round  or  compressed  ellij)tical.  >f 
from  two  to  four  millimeters  in  diameter  and  uniting  rcj^eatc  dfe 
as  to  form  a  coarse  network.     Orifices  of   tiil)cs  distant  wit'. 
strong  lip,  oval,  transverse  to  the  branches,  width ^  nearly  a  iw-w. 
meter. 

In  the  Niagara  group  of  Michigan  and  at  th 

112.  C.  lichenoides  Rominger. 


ul**; 


Irregular  expansions  with  peritheca  on  t 
flattened,  extending  outward,  prostrate  but 
ends.     Orifices  oblique  or  at  times  nearly:. 
tube,  and  polygonal. 

Ill  the  Onondaga  beds  of  New  York,  Can 
Falls  of  the  Ohio. 


lie 


ai\[-, 


snder  zi4fs.  Tubes 
ing  upward  %t  the 
right  afigtesto  the 

I,  MJchigani  a^d  th® 


r 
r 
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113.  C.  flsheri  Billings.  Devonic. 
Flat  leaf-like  expansions  attached  at  one  point  to  foreign  bodies, 

and  with  oblique  orifices  on  both  sides. 

In  the  Onondaga(P)  beds  of  Kentucky  and  Indiana  and  in  the 
Hamilton  group  of  Canada,  etc. 

Round  Stemmed  Species. 

114.  C.  seriata  Hall.     (Fig.  148.)  Siluric. 


Kic.  148.     CtadopoTa  striata  (N.  Y.  St.  Geol.  Sun.)- 

Nearly  parallel  crowded  branches,  foraiing  a  glomerate  mass, 
the  branches  sometimes  bifurcating.  Calices  in  alternating  series 
with  projecting  circular  lip. 

In  the  Niagara  group  of  New  York,  Canada,  etc. 
115.  C.  cryptodens  (Billings).     (Fig.  149.)  Devonic. 

Cylindrical  bifurcating  branches  from  five  to  ten  millimeters  in 


Fig.  149.    Cladopora  cryplodtm  (af-       Fic.    150,   a-b.     ClaJtftra   latiosa   (»fter 
t«  Billings).  Billings). 

diameter.     Tubes  with  oblique  dilated  orifices  from  I  to  I  ^  mm. 
in  diameter. 
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In  the  Onondaga  beds  of  New  York,  Canada,  Michigan,  and 
Western  States. 

Ii6.  C.  labiosa  (Billings).     (Fig.  i^o,a-Jf,)  Devonic 

Stems  smaller  and  more  frequently  branching,  often  reuniting. 
Oblique  (2  to  5  mm.  in  diameter)  subcircular  orifices  with  a  promi- 
nent convex  lip. 

Abundant  in  the  Onondaga  of  New  York,  Canada,  Michigan  and 
the  Falls  of  the  Ohio. 

117.  C.  roemeri  (Billings).  Devonic. 
Cylindrical  or  compressed  stems,  about  5  mm.  or  less  in  diame- 
ter with  large  oblique  orifices,  which  merge  into  an  indefinite  in- 
terstitial surface  or  into  angular  pits. 

In  the  Hamilton  group  of  Canada  and  at  the  Falls  of  the  Ohio. 

118.  C.  pulchra  Rominger.  Devonic. 
Similar  to  preceding  but  with  circular  orifices,  more  than  a  tube- 
diameter  apart,  and  often  at  the  summit  of  a  small  elevation. 

In  the  Onondaga  of  Canada,  Michigan  and  the  Falls  of  the  Ohio. 

1 19.  C.  robusta  Rominger.  Devonic. 
Large  compressed  cylindrical  stems  from  10  to  20  mm.  thick 

and  often  forming  net-like  expansions  covering  several  square  feet 
Oblique  orifices  with  strong  semicircular  lips. 

In  the  Onondaga  beds  of  Michigan  and  the  Falls  of  the  Ohio, 
and  in  the  Hamilton  of  Michigan. 


•ri 


XLII.   Striatopora  Hall. 

Coral  stock  of  simple  dividing  cylindrical  branches,  witli^t^ 
walled  coraUites,  opening  in  rounded   apertures,   which  an^ 
rounded  by  polygonal  depressed  calices,  the   sides  of  whic 
striated  by  rudimentary  septa.     Occasional   septal,  spines,  taa 
and  mural  pores  present.     Sil.-Dev. 

120.  S.  flezuosa  Hall.     (Fig.  151.) 
Bifurcating  branches.     Polygonal  expans 

bounded  by  angular  ridges,  vertically  striat 

fainter  upward.     Calices  circular  at  the  basl 

In  the  Niagara  beds  of  New  York,  etc. 

121.  S.  linnasana  Billings. 
Orifices  of  unequal  size  through  interc  ^^ 

moderately  oblique,  2  mm.  in  diameter  and*^ 


:  sur- 


p<rf^^c«|t^j^£^,  and 
the  sts^\%ie€omisBg 


131  of  smajyier  ows6^. 
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Twelve  radial  furrows,  not  always  preserved  in  fossilization,  mark 
the  orifices  and  between  them  are  rows  of  spinules. 

In  the  Hamilton  group  of  Canada  and  Michigan  and  in  Devonic 
beds  of  somewhat  earlier  age  at  the  Falls  of  the  Ohio. 


Fig.  151.     Strialepuraflexaiisa  (N,  Y.  Geol.  Sutv.). 

XLIII.   Tkachypora  E.  &  H. 
Corallum  consisting  of  branching  cylindrical  stems,  which  are 
made  up  of  polygonal  corallites  with  very  thick  walls,  and  circular 
calices,  which  are  superficially  far  apart.     Scattered  mural  pores, 
remote  tabulae,  and  rows  of  spines 
representing  the  septa,  are  charac- 
teristic.    Dev. 

122.  T.  omata  Rom.     (Fig.  152.) 
Devonic. 

Stems  10  to  :o  mm.  in  diameter, 
orifices  circular  or  oval,  generally 
slightly  elevated,  irregularly  dis- 
persed, the  interspaces  wider  than 
the  diameter  of  orifice,  which  is 
about  ij^  mm.  Granules  and  short 
radial  ridges  surround  the  orifices. 

Common  in  the  Hamilton  group 
of  New  York,  also  more  rarely  in 
Canada  and  Michigan. 

123.  T.  elegantnla  Billings. 
Devonic. 

Stems  2  to  5  mm.  in  diameter,  orifices  in  four  rows,  oval  and 
partly  edged  by  an  elevated  rim. 

Hamilton  group  of  Michigan  and  Canada. 


Fig.  isa.   TracAypora  arnala  {  = 
T.  Hmbaia  H.ll)  (Pal.,  N.  Y.). 
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Corallum  composed  of  cylindrical  or  compressed  corallites,  which 
are  joined  into  intersecting  and  anastomosing  lamina  of  single 
layers  of  tubes  united  along  the  whole  of  their  adjoining  side. 


¥ia.  153. 


The  tubes  are  covered  by  a  continuous  peritheca   on    their  free 
sides.     No  mural  pores  ;  tabulcc  well  developed ;  septa  obsolete  or 
in  cycles  of  12.     Ord.-Sil. 
124.  H.  catenulatus  (Linn.),     (Fig.  153 J  (Orel.)  to  Silui 

Tubes  oval  in  section  united  by  their  nanoMer  siiles,  or  witl 
minute    closely    tabulate     tube    intervenint,'. 
Epitheca   with    fine   and    occasionally  coai-e 
lines   of  growth;  meshes    formed    by    tubt-s, 
large,  irregular  and  varying  in  size. 

In  theOrdovicic  beds  of  Anticosti,  Wiscmv 
sin,  Colorado, but  especially  in  tlie  Middle  Sil-i 
ric  of  Europe  and  North  America  generally. 


Octameral  Corals. 

XLV.      LVELLIA    E.    &     11. 

Coral  head  consisting  of  numerous  c 
drical  tubes,  growing  parallel  and  uiiitLi 
vesicular  coenenchyma,  septa  12,  short,  t.i 
irregular.     Siluric. 
125.  L.americana  E.  &  H.     (ings.  1  ;.i 

Tubes  l}4  to  2  mm.  in  diameter,  sep.i 
eters  or  something  less.  Septa  conipanit 
of  fine  cysts. 
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In  the  Niagara  group  or  Michigan,  Iowa  and  the  Falls  of  the 
Ohio.     Also  at  Anticosti. 

XLVI.    Heliolites  Guettard. 

Corallum  compound,  varying  from  spheroidal  to  flabellate,  with 

lai^e  cylindrical  macrocorallites,  furnished  with  twelve  infoldings 

of  the  wall,  or  pseud osepta,  and  numerous  angular  microcorallites 


■mm 


a  ( Ind.  Geol.  Surv. ). 

investing  the  larger  ones.  Tabulae  in  both  corallites.more  numer- 
ous in  the  smaller.  No  mural  pores.  Basal  perilheca  present. 
Ord.?-Dev. 

126.  H.  megastoma  McCoy.  Siluric. 
Convex  heads  with  the  macrocorallites  about  2  mm.  in  diameter 

and  distant  somewhat  less.  Twelve  very  short  pseudosepta.  Form 
subglobular. 

In  the  Niagara  group  of  New  York,  Canada,  Michigan,  Iowa, 
Wisconsin,  etc, 

127.  H.  interstinctus  Linn.     (Figs.  156,  158,  a,  6.)  Siluric. 
Discoidorinleaf-likeexpansions  with  a  basal  peritheca.    Macro- 


FlG.  156,     HtlitliUs  inlcrsliiiclH!,  wilh  pari  of  surface  enlarged  (after  Roemet.) 
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corallites  slightly  larger  than  in  preceding,  and  somewhat  more 
distant.  Pseudosepta  nearly  reaching  the  center  in  well-preserved 
specimens.     Microcorallites  polygonal. 


Vie.  157.     Ifelialiirs  fl,-/;a»^  (N.  V.  t; 

In  the  Niagara  group  of  Michigan,  In< 
nessee,  etc. 

128.  H.  elegans  Hall.     (Fig.  157.) 
Hemispheric  coralla  with  inacrocorallitt.'s 

diameter,  and  pseudosepta  in  the  furm  1 
oblique  spines  and  reaching  half  way  to  tl 
center.     Microcorallites  crowded,  minute. 

In   the    Niagara    group    of    Nuw    Vui: 
Michigan,  Indiana,  Kentucky,  etc. 

XLVll.  Plasmopoka  E.  &  11. 
Differs  from  Heliohks  in  havin;^  tw,l\ 
well-developed  vertical  rows  of  .spin 
pseudosepta  and  ccenenchyma  comics 
intersecting  plates  which  however  form  \\\ 
microcorallites,  and  whose  tabula  Ik' 
more  or  less  continuous,  producing  a  vc 

129.  P.  folUs  E.  &  H.     (Iml;-  1 5;,  . ,  - 
Tubes  from  1  to  1.5  mm.  in  dhunctf 
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orifices,  and  separated  by  an  equal  width.  Growth  in  pyriform  or 
subcylindrical  club-shaped  masses,  with  a  rudimentary  peritheca 
at  the  conical  base. 

In  the  Niagara  beds  of  Michigan  —  more  commonly  in  the  same 
beds  of  Indiana,  Kentucky  and  Tennessee. 

XLVIII.   Tetradium  Dana. 

Massive  heads  composed  of  numerous  long,  slender,  prismatic 
and  thin- walled  corallites,  quadrangular  or  petaloid  in  section  and 

with  four  primary  septa  and  numerous 
tabulae.  Increases  by  fission.  Ordo- 
vicic. 

T.  fibratum  SaflTord.    (Figs.  159,  160.) 

Ordovicic. 
Septa  nearly  reaching  center;  diameter 
of  corallites  0.04  inch. 

In  Stones  River  and  Black  River  of 
New  York,  Canada,  Tennessee  and  other  localities. 


Fig.  159.    Tetradium* fibratum. 


Hexameral  Corals. 

XLIX.   Parasmylia  E.  &  H. 

Cylindrical  or  conical,  simple  corals  with  a  scar  of  attachment  at 
the  base.     Calyx  circular,  with  granular  septa  and  a  spongy  colu 
mella.    Epitheca  absent  or  rudimentary,  and 
costae  strong.    Cretacic. 


Fig.  160.  Tetradium 
Hbraium^  cross-section 
much  enlarged  (after 
Lambe). 


130.  P.  austinensis  Roem.  Cretacic. 

Top-shaped  coral  attached  by  a  broad 
base,  above  which  it  is  contracted,  strong 
equal  costae.  Calyx  slightly  compressed  with 
septa  in  four  cycles. 

In  the  Edwards  limestone  (Lower  Cretacic)  of  Texas. 

131.  P.  texana  Vaughan.     (Fig.  161.)  Cretacic. 
DiflTers  from  the  preceding  in  having  costae  alternating  large  and 

small. 

In  the  Buda  limestone  (Lower  Cretacic  of  Shoal  Creek,  Texas). 

L.   Pleurocora  E.  &  H. 

Branching  cylindrical  corals  with  a  thick  compact  wall  without 
epitheca.  Columella  of  numerous  points  (papillose) ;  septa  granu- 
lar, projecting  above  the  calyx.     Costae  distinctly  wavy.     Cretacic. 
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132,  P.  coalescens  Roem.  Cretacic. 

Slender  cylindrical,  much  branching  corals  with  calices  3  mm.  in 
diameter  —  septa  not  reaching  to  center,  which  is  occupied  by 
spongy  columetla. 

In  the  Edwards  limestone  (Lower  Cretacic)  of  Texas. 


Fig.  161.      Pai-asmylia  Uxana  (Vaiighan,  Hull.  U.  S.  (1.  S  1, 

LI,   Cladophvllia  K,  ft  H. 

Branching  corals  with  cylindrical  stems  multiplyinf;  by  fis!;ion. 
Calices  circulir  with  a  rudimentary  columtlla  or  none;  a  well-de 
vcloped  epitheca  is  present.     Crct.-Reccnt, 
133.   C.  furcifera  Roem.     (Fig.  1(32.)  Cretacic, 

Calices  4  to  6  mm.  in  diameter.     No  coluitiella.  ^epta  in  3  cycles. 
Growth    a    regular    forking,    with     uniform 
branches.     Epitheca  concentrically  wrinkltd. 

In  the  Edwards  limestone  (],nivLTCrctanri 
of  Texas. 

LII.    SKPTASTH.r.A 

Compound    corals,   with 
matic  from  crowding.   Cal; 
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the  longer  of  which  unite  in  the  center,  where  they  often  form  a 
pseudocolumclla.     No  true  columella  or  pali  occur.     Tertiary. 

134.  S.  marylandica  (Conrad).     (Fig.  163.)  Miocenic. 

Compressed  stems  with  short,  rounded  branches,  or  large 
flattened  lobate  or  digitiform  expansions.  Corallites  averaging 
5  or  6  mm.  in  diameter.  Twelve  large  and  a  similar  number  of 
smaller  septa  occur;  sometimes  a  third  series. 

Abundant  in  the  St.  Mary's  Miocene 
formations  of  various  parts  of  the  Atlantic 
coast. 

Llll.  Flabelluh  Lesson.' 
Simple  wedge-shaped  compiessed  corals 
free  or  attached,  with  numerous  septa,  and 
a  compressed  columella.  A  wrinkled  epi- 
theca  sometimes  with  spinous  processes 
occurs.  Tert.-Rccent 
135.  F.  cuneiforme  Lonsdale.  (Fig.  164.) 
Eoccnic  to  Oligocenic. 
Hase  with  a  short  prolongation  of  attach- 
ment; exterior  of  compressed  wedge- 
shaped  structure  marked  by  strong  ridges 
or  costK  which  are  largest  in  the  middle. 
First  three  cycles  of  septa  form  the  colu- 
mella by  fusion  of  their  inner  margins. 
Claibornian,  Jacksonian  and  Vicksburg- 
ian  groups  of  South  Carolina,  Alabama, 
Mississippi,  Louisiana,Arkansas and  Texas. 
Several  distinct  varieties  are  recognized. 

LIV.    Platytkochus  Milne-Edwards  & 

Haime. 
Simple  cuneiform    corals,  with  a  colu- 
mella formed  of  the  fused  inner  edges  of  the  septa.     Externally 
the  septa  are  represented  by  thick  costie,  while  within  the  outer 
wall  their  margins  are  carinated.     Tertiary. 

136.  P.  stokesi  (Lea).     (Fig.  165.)  Eocenic. 

Small,  with  the  base  drawn  out  into  a  wedge  nearly  as  wide  as 

the  coral  above.     Septa  and  cost^  24,  nine  of  which  on  the  mid- 


calyx   of   J-',    lirchi    {aflet 
VuKhu,  Mon.U.S.G.^.). 
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die  of  each  broad  face,  converge  and  unite  downward,  while  those 
on  either  side  become  broader.  Surface  rough  with  granules. 
Columella  papillose. 

In  the  Claibornian  group  of  South  Carolina,  Alabama,  Missis- 
sippi and  Texas. 

LV.   DiscoTROCHUS  Milne-Edwards  &  Haime. 

Free,  disk-like  corals,  with  a  flat  base  and  slightly  arched  upper 
surface.  Septa  carinate,  radial,  the  longer  joining  the  papillose 
columella.     Costae  simple.     Tertiary. 

137.  D.  orbignianus  E.  &  H.     (Fig.  166.)  Iv)ceiuc. 

Base  with  the  large  unequal  costae  becomi-ng  indistinct  near  the 
concave  center.     Diameter  6  mm.,  height  1.5  mm. 


■  xSA»L^^ 


r^i^^ 


mi  WW 


Fig.  165.       Pltttytro€hu5     stokai    (after         In-.     n><>.      Ih\Ki<h  o.  utis     o)l-ii;ui.ini(  . 
Vaughan,  enlarged).  with  partial  enlar^^cinciH  (aficr  \  aii^han 

In  the  Lower  Claibornian   of  Alabama,  Mississippi,  Louisiana 
and  Texas. 

LVL    TuKBiNOLiA  Lamarck. 

Small,  free, conical  corals  with  a  circular  calyx.    Septa  prolVoJi' 
externally  into  .strong  costae.     Septa  in  several  cxcles,     Aliy 
septa   triple  from  union   with   smaller  ones, 
columella  well  developed.     Tert.-Recent. 

138.  T.  pharetra  Lea.    (Fig.  167.)    lu)ccnir. 

Twenty-four  rounded  and  prominent  cost. i  ,;!;£, 
with  entire  margins,  twelve  of  which  bec(Mnljj 
larger  basally  and  only  six  occurring  at  \m 
base.     A  double  row  of  pores  occurs  in  tl 
furrows     between     the     cost.ne.      Coluniri 
slightly  projecting  in  the  form  of  a  star,  u 
six  rays,  each  of  which  fuses  with  a  princ  i{ 
septum. 
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In  the  ClaibornJan  and  Jacksonian  groups  of  Alabama,  Missis- 
sippi, Louisiana  and  Texas. 

LVII.   OCULISA  Lamarck. 
Composite  corals  generally  in  the  form  of  branching  stems  with 


the  caliccs  spirally  distributed  < 


■  the  stem,  generally  on  crater- 


KiG.  i6S.     (kttlina 
viiksburginii!. 

{After  Vaughm,  Mon.  U.  S. 


Fiti.  169,     Oiulina 


S.) 


like  elevations  and  separated  by  dense  layers  of  ccenenchyma. 
Septa  in  several  cycles,  the  longer  reaching  the  center  which  is 
occupied  by  a  papillose  columella  surrounded  by  a  cycle  of  vertical 
rods  or  pali.     Tert. -Recent. 

139.  0.  vicksburgensis  (Conrad).     (Fig.  168.)  Oligocenic. 
Branches  20  to  30  mm.  in  thickness.     Circular  calices  separated 

by  once  or  twice  their  diamcttrs  or  more,  shallow,  but  often  with  a 
prominent  margin.     Feeble  flexous  stri.T  radiate  from  the  calices 
on  the  ccenenchyma.     Diameter  of  adult  calyx  averaging  4  mm. 
In  the  Vicksburgian  and  Red  Bluff  beds  of  Mississippi. 

140.  0.  mississippiensis  (Conrad).     (Fig.  169.)  Oligocenic. 
Calices  strongly  projecting,  crowded,  with  thin  septa.     Costal 

stria  faint  or  obsolete. 
In  the  Vicksburgian  group  of  Mississippi. 
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LVIII.  ASTKOHEUA   E.  &   H. 
Similar  to  Oculina,  but  with  the  calices  merely  excavated,  raaly 
raised  on  crater-like  elevations.     Columella  spongy.     Terliary. 


Flii,  170.      Aitruh.lia palnwia   (\li 

141.  A.  palmata  (Goldfuss).     (Iml;. 
Branching,  often  coalescing,  or  in  | 

circular,  excavated,  septa  in  throe   1 
reaching  the  columella. 

In  the  Choptank  and  Calvert  form 
Atlantic  coast. 

LIX.  Bae.anoi'mvi. 

Simple  conical  corals  with  a  bruad 
numerous,  closely  crowded  and  i>artly 
spongy.     Epitheca   often    present,   st 
Recent. 

142.  B.  desmophyllum  K.  &  II.     1 1' 
llasal  portions  cylindrical,  bcconim; 

elongate,  elliptical  with  rather  dec|)  0,1 
Epitheca  rudimentary  or  absent. 

[n  the    Chickasawan  and    Claiborn 
sissippi,  Texas  and  in  Maryland. 

143.  B.  irrorata  (ConradV     (I'i,:;.  1; 
Slender  cyHiidro  conical,  curved,  cr. 

on  basal  portion. 
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In  the  Claibornian  and  Jacksonian  beds  or  Alabama,  Louisiana 
and  Mississippi.     Varieties  also  found  in  Texas. 


Fig.  171.      Balatiephytli 


wt(h  enlorgemmt  of  calyx  (Vaughin). 


144.  B.  haleaaa  (E.  &  H.).     (Fig,  173.)  Eocenic. 

Conical,  slightly  curved,  broadly  elliptical  in  sections,  basally  at- 


tached. Gestae  dividing  upwards.  Septa  crowded,  extremely  thin, 
with  granulated  surfaces.  Columella  large,  spongy  but  dense. 
Basal  epithcca  present. 

Common  in  the  Chickasawan  of  Alabama. 

LX.   EUPSAMMIA   E.   &   H. 
Like  BalanophyUia,  but  acutely  pointed  and  free.     Septa  of  the 
last  cycle  stouter  than   the  rest.     Columella  present   or   absent. 
Tert.-Recent. 
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145.  E.  elaborata  (Conrad).     (Fig.  174.)  Eocenic. 
Conical  with  elliptical  section;    finely  perforated,  costae  trifur- 

cating  upwards.    No  epithcca.    Spongy  columella,  and  thin  anas- 
tomosing septa ;  wall  spongy. 

In  the  Chickasawan  beds  of  Maryland,  Virginia  and  Alabama. 

LXI,  Endopachus  Lonsdale. 

Corals  with  the  general  form  of  FlabeUum,  but  with  the  porous 

wall  structure  and  septal  arrangement  of  £i//jamm^.    Lateral  wings 

often  developed.  A  compressed  spongy  columella  occurs.    Tertiary. 

146.  E.  maclntii  (Lea).     (Fig.  175.)  Eocenic. 
Cuneate,  with   subparallel    margins,  sides   and   ends   rounded. 


Lateral  wings  well  developed.     Columella 
long  axis  of  corallum ;  very  vesiculate. 

In  theClaibornian  and  Jacksonian  beds  of  Alab, 
Louisiana  and  Texas. 
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Phylum  IV.     MOLLUSCOIDEA. 

Class  Bryozoa  (Polyzoa).* 

The  Bryozoa  or  Polyzoa  are  marine  or  fresh-water  animals 
almost  always  occurring  in  colonies,  known  as  zoaria,  which  in- 
crease by  gemmation.  Each  zooid  of  the  colony  is  enclosed  in  a 
membranaceous  or  calcareous  double- walled  sac,  the^  socecium,  into 
which  it  can  withdraw  (Fig.  176a).     The  animal  possesses  a  mouth, 

an  alimentary  canal,  and  an  anal 
opening,and,  in  addition  to  these, 
a  fringe  of  respiratory  tentacles 
— the  lophophore  (Fig.  176^). 
The  colony  is  commonly  attached 
to  foreign  bodies,  which  it  either 
encrusts  or  from  which  it  arises 
as  an  independent  frond.  The 
Fig.  176a.    Membranipora  piiosd\(rt'    frond  may   be   uttilatninar,  i    e. 

cent).     Two  zooids,   one  expanded  and     with   the    Cells   Opening    on    One 
one  withdrawn   into  the  transparent  zo-     gjj^  q„,  j^  be  encrusting 

Gcaam.     Enlarged.     (After  Farre.)  1.       ,       .  ,  .         1  .  , 

or  uned  with  a  basal  epttheca. 
When  the  ends  of  such  a  unilaminar  frond  unite,  a  hollow 
tube  lined  with  epitheca  is  produced.  Again  the  frond  may  be 
bilantinat  or  bifoliate^  with  the  epithecae  of  the  two  parts  growing 
together,  forming  a  tnesotheca.  This  often  contains  median  tubuli. 
Other  forms  are  massy  (hemispheric,  globular,  or  discoidal  in 
shape)  with  gemmation  on  all  sides ;  ramose  or  branching  and 
dendroid. 

A  network  is  often  formed,  when  the  branches  grow  together, 
leaving /enesifules  along  the  border  of  which  are  found  the  apertures 
of  the  cells.  The  branches,  instead  of  anastomosing,  may  be 
straight  and  united  at  intervals  by  cross-bars  or  dissepiments 
which  commonly  have  no  apertures  (Fenestella,  etc.).  The  branches 
may  be  ornamented  by  nodules,  spines  or  a  longitudinal  keel  or 
carina ;  this  latter  may  be  sharp,  expand,  or  even  bear  a  com- 
plicated superstructure.     In  some  types  (Archimedes)  these  fronds 


^Thin  sections  are  required  in  the  study  of  this  class. 
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are  twisted  in  a  spiral  form,  of  which  generally  the  solid  axis  alone 
is  fully  preserved  in  fossil  form. 

In  the  Palaeozoic  genera  the  cell  apertures  are  often  surrounded 
by  elevated  rims  or  peristomes.  Often  a  portion  of  the  poste- 
rior wall  is  more  or  less  thickened 
and  curved  to  a  shorter  radius,  form- 
ing lunaria^  the  ends  of  which  may 
project  into  the  tube  as  pseudosepta. 
At  the  junction  of  the  apertures 
small  cylindrical  tubules  projecting 
above  as  spines,  the  acanihopores,  of- 
ten occur.  When  the  zooecial  tubes 
are  crowded  and  thm-walled  their 
apertures  generally  have  an  angular 
outline,  but  when  they  are  thick- 
walled  or  separated  by  interspaces, 
they  are  circular,  oval  or  variously 
formed.  The  interspaces  may  be  oc- 
cupied by  smaller  tubes,  the  mesa- 
poreSt  or  by  vesicular  tissue.  The 
mesopores  may  be  scattered  or  gath- 
ered into  clusters.  Elevations  or 
monticules  and  flattened  or  depressed 
spots  or  maculae  are  other  charac- 
teristic surface  features.  They  may 
be  solid  or  contain  the  openings  of 
zooecia  (generally  somewhat  larger  than  the  ordinary)  or  of 
mesopores. 

In  the  Cryptostomata  the  opening  of  the  zocecium  is  the  cell 
orifice.  Above  this  occurs  a  tubular  shaft  formed  by  the  thicken- 
ing of  the  surface  of  the  zoarium  for  strengthening  or  protective 
purposes.  This  shaft  is  the  vestibule,  and  its  aperture  is  variously 
formed. 

In  most  Palaeozoic  Bryozoa  the  tubes  are  variously  divided  by 
cross  plates  or  diaphragms  which  in  some  types  are  vesicular,  form- 
ing cystiphragms  (Trepostomata).  The  diaphragms  may  be  com- 
plete or  pierced  by  a  central  opening.  In  the  Cryptostomata  addi- 
tional plates  the  hemisepta  project  from  the  wall  into  the  cavity. 
When  they  project  from  the  posterior  wall,  they  are  known  as 
superior  hemisepta^  when  they  project  from  the  anterior  wall  they 


Fig.  176^.  Diagram  showing 
structure  of  single  bryozoon  zooid. 
(After  Husk.)  a^  anus ;  r,  ectocyst; 
1/,  perigastric  space  ;  g^  nerve  gang-' 
lion  ;  f\  intestine  ;  /,  lopbophore  ; 
m,  month ;  0,  ovary ;  of^  oesopha- 
gus ;  or^  aperture  of  the  zooecium ; 
r,  retractor  muscles ;  f,  stomach ; 
/,  tentacles ;  r,  tentacular  sheath ; 
X.  testis;  <.  funiculus. 
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are  the  inferior  hemisepta.  In  the  Chilostomata  the  wall  is  fre- 
quently  only  partly  calcified  and  hence  in  fossil  forms  the  cell 
opening  is  very  large.  Additional  pores  the  aviculana  are  com- 
monly found. 
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Artificial  Kky  to  Genkka. 

I.  CTENOSTOMATA.  —  Zocecia  horny  or  nicnibraiuiceous,  isolated,   iMiddiniJ  fii.in 

internodes  of  tubular  stolon  ;  somelimes  appearing  as  excavation  iti  ilu  hosi 
A.  Thread*like,  or  very  slightly  swollen  in  center •'-.'■^ 

*  Arrangement  net- like  or  pinnate I.    A//r/ .  .^^'^ 

*  Arrangement  more  or  less  radial Ill 

A.  Swollen,  bulb  or  sausage-like -  V 

**  Arrangement  in  linear  series IV,   A:."'7r_ 

**  Arrangement  radial,  at  intervals  along  slender  stolon  .....    II.   .  /,\ ,  , , 

II.  CYC  LOS  TOM  ATA.  —  2Socecia  simple  calcareous  iu1)i.n,  umi.iI1\  uithout  ir.ih-Xii -;.-:■ 

partitions,  singly  or  in  association -■'•':•;.-..• 

B.  2k>Qecia  free  throughout  in  loosely  united  braiulu-^  •*'  j.:'iS6t^ 

***  Tubes  in  linear  series,  budding  one  from  the" -. < ''^'^-^-^^A-j^fJ^^ltlfllllll^^^^^^ 
I.   Dichotomously  branching,  aperiurts  siilMrM?il>fflP^E^P^-.  ■■■■■■■,■■'.  ..-i^'.^^^^^^  .^ 

1.  Irregular  branching,  apertures  leiimiii 
**•  Tubes  budding  on  two  or  more  sides  Iroiii   i^^! ;   -  v*.:.<i;.(  •  ,«  1 .-  ^vi 

2.  Branching;   tubes  separate  and  di^titu  t 
2.  Branching;  tubes  closely  parallel  in  ci r(~'^'>r^w*yiM:'it!g«)Vu>iiiOr.?^jr<i: 

B.  Zooecia  united  wholly  or  partly  in  bundles  of  t  vv<  ■  N^^']g^'^jlj^4J'^^l^'^^t?li^f^'l^-.!:'^*S^'  ^  ^ 

m 
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****  Zooecia  few  in  conical  bundles  of  two  or  more 3. 

3.  Subterminal  apertures  not  elevated XIII.  Pkacelopora, 

3.  Terminal  apertures,  elevated  at  right  angles  to  axis  of  branch,  fre- 

quently free XCVIII.  Filifasdgera. 

****  Zocecia  numerous 4. 

4.  2^rium  a  more  or  less  flattened  expansion  or  attached  stem a. 

a.  Of  flattened  attached  stems  sometimes  widening  or  uniting  into 
sheets,  tubes  slightly  or  not  at  all  projecting..  VI.  Proboscina, 

a.  Spreading  fronds,  with  ends  of  tubes  projecting aa» 

aa.  Free,  bifoliate VIII.  Dieutoporina. 

aa.  Attached,  tubes  on  one  side  only VII.  Berenicea, 

a.  Obcooical  or  cup- shaped,  attached  by  center  of  sides  with  epi- 
theca,  tubes  not  projecting XCIX.  Discosparsa. 

4.  Zoarium  a  branching  cylindrical  stem  with  more  or  less  freely  pro- 

jecting tube  ends b. 

b.  Tubesregular,  distant,  generally  much  exserted..  XII.  Mitoclema, 

b.  Tubes  crowded  slightly  exserted,  branches  hollow,  cavity  divided 

by  transverse  partitions C.  Cavaria, 

B.  Zocecia  in  compound  zoaria,  with  interstitial  cells  or  mesopores 5*. 

5*  Walls  of  adjoining  zooecia  thoroughly  amalgamated  and  pierced  by  numer- 
ous pores,  no  lunaria 5. 

5.  Variously  formed  generally  massy  with  basal  epitheca,  and  uniform 

zooecial  apertures CI.   Ceriopora, 

5.  Massy  or  branching,  numerous  mesopores  or  interstitial  cells  between 
the  zooecia CII.  Heteropora, 

5.  Of  hollow  branches  the  cavity  divided  by  transverse  plates ;  surface 

with  maculae  and  mesopores C.  Cavaria, 

5*  Walls  minutely  porous,  lunarium  present,  often  very  prominent,  surface 
with  maculae  or  monticules 6. 

6.  Encrusting c. 

c  Lamellose  expansions bb, 

bb,  Mesopores  abundant //. 

//.   Lunarium  forming  pronounced  hood. 

XV.   Ceramoporella, 
I/,  Lunarium  not  hooded,  interspaces  with  vesicles. 

Fistulipora. 

bb.  Mesopores  few 22, 

22.  Mesopores  scattered XVIII.  Anolotichia, 

22.  Mesopores  mostly  in  maculae XVI.   Crepipora, 

c.  Disc-shaped,  apertures  in  radiating  ridges..  XXV.  Boiryllopora, 
6.  Lamellate  or  massy d. 

d.  Mesopores  few,  decreasing  toward  margin....  XIV.   Ceramopora, 

d,  Mesopores  numerous cc, 

cc,  Lunarium  well  raised XX.  Bythotrypa, 

cc,  Lunarium  moderate,  interspaces  with  vesicles. 

XXL  Fisiuiipora, 
cc,  Lunarium    a  strong    bidentate    process,    interspaces   with 

vesicles XXIII.  Buskopora, 

6.  Branching,  more  or  less  cylindrical e, 

e.  Branches  hollow,  lined  on  inside  with  epitheca,  lunarium  hooded. 

XVII.   CoelocUma, 
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e.  Branches  hollow,  with  irregularly  expanding  and  contracting  axial 
tube  ;  diaphragms  few  or  absent,  interspaces  with  vesicles. 

XXII.    Chiiotryt'U 

e.  Branches  solid  ;  diaphragms  present XVI.   Crcripoa. 

6.  Zoarium  bifoliate /. 

f,  Lunarium  prominent,  hood  like XIX.   Ceravi-phylla. 

f.  Lunarium  not  prominent,  interspaces  with  vesicles. 

XXlV^    Meekopor.u 
III.  TREPOSTOMATA.     Zoaria  compound,  with  walls  of  rocecia  thickcDcd  in  tlu^ 
outer  region  with  numerous  diaphragms  or  cystiphragms,  and  monticulo  or  mac- 
ulae on  surface.     Tubes  separating  upon  fracture <  ■ 

C.  Cystiphragms  always  in  outer  region,  acanthopores  mostly  abundant n  . 

6*  Mesopores  few  or  wanting 7. 

7.  Mesopores   scattered  or  absent,  acanthopores   small  and  niuneioii-, 

cystiphragms  throughout,  walls  granulose..  XXVI.    Mopifi.  tt.'/f-  > .;. 

7.  Mesopores  few,  in  clusters,  acanthopores  generally  devel«'].t(i,  cvvij. 

phragms  in  outer  region  only XXVIII.   ///////  \pj. 

6*  Mesopores  numerous >>. 

8.  Apertures  irregularly  petaloid XXVII.   .■U.i.fro^-^'.'i'. 

8.   Apertures  rounded  to  polygonal '. 

g.  Massive  conical  or  discoidal  usually  free,  with  wrinkled   cjiitlici  .1 

on  under  side //. 

Jii.  2^Kcia  with  cystipliragtns XXIX.    /'■•  17   -rrr./. 

dd,   2^0fecia  wit+J  oblicjue or  funnel  sbaj  imI  diaplirn^iii^  ^niodifitd 

cystiphragm ) X  X  \  1 ,     1/  .(,/.:,"<;. 

g.   Zoarium  a  thin  exj^ansion  with  ej>ithcca \\X.    .///,//  ?■•, 

C    Diaphragms  instead  of  cystiphragms  in  outer  region  of  /«"i  ri.il  (uIh- ^ 

\  Mesopores  few  or  absent 7    . 

7*  Acanthopores  present «> 

9.   Acanthopores  large 

h.   Diaphragms  of /(xecia  few  or  wantiiiL: 

ee.   Erect,  ramf^se,  diaplira^nis    few...    \\\\1. 
ee.    Ramose,  blender  diaphra^nis   jia(li(;.!!\   n- 
thopore^  soinetiine-<  w  aiitiiiL,'..  \\\\  111 

//.    Diaphragms  often  nuDuroii^ 

ff.    Zo(i?cia  with  well  niaiked    di\i-i-'tt  line   l"-!\\ 

\  \  \  I  I      .  .' 
ff,    Zo<L*cia    with     peri.Mli(  .tl!\    'in."  <\      !    \\  .1     - 
region 

9.  Acanthopores  small,  few.  or  \\.iiitii 

/".   Zo<tcia  with  well-niaik'  <[  di\  i-i'  ■ 

/.   Zo<t"cia  with  thick  walU 

/'.   Bifoliate  with  llexuous  im  >"i    1 
7*  Acanthopores  absent 

10.  Z(MCcia  with  well-marke<I  (li\  i^i.  v 

10.  Zoftcia  thick-walled,  niatix  di.il  'I 
X  Mesopores  numerous 

8*  Zoarium  ramose,  sometimes  wiili  aii:!-i 

11.  Diaphragms  nunien)u> 

/.    Acanthopores  of  two '-et'i.  laiL'     ■ 


,...,: ,..*.i la 

.  XXXUt  Mimctrypella. 
kS..  yiXyiiyi.  Bridoirypa. 

S»- 

*ag  branches SI, 

•*»» • t^^^ 

II.  XXXV.  i>/^    ^^^ 


k^^. 


i  f 

V 


»    t 
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y.  Acanthopores  small,  few  or  wanting..  XXXIX.  Eridotrypa, 

j,  Acanthopores  large,  abundant XLIII.  Batostoma, 

j\  Acanthopores  absent XLVII,   Calhpora, 

11.  Diaphragms  few k, 

k,  Mesopores  small  with  subcircular  openings. 

XXXVII.  Batoitomella, 
k.  Mesopores  irregularly  angular,  often  obscurely  moniliform. 

XLVI.    Trematopora, 
8*  2k>ariiim  erect,  flattened  fronds  or  laminar  expansions 12. 

12.  Mesopores  gathered  into  maculse,  apertures  on  elevated  stellate 

rays XLI.   Conftellaria. 

12.  Mesopores  numerous,  in  interzooecial  space,  filled  and  obscured 

by  calcareous  tissue  in  older  individuals..  XLII.  Nuholsonrlla, 
8*  Zoarium  encrusting  foreign  bodies,  apertures  oval,  mesopores  abun- 
dant    XLIV.  Stromatotrypa . 

8*  Zoarium    massive,  hemispheric,   subglobose    or  discoidal  ;    neither 
mesopores  nor  acanthopores  :  zooecial  walls  often  crinkled. 

XLV.   Monotrypa. 

IV.   CRVPTOSTOMATA.     Zoaria  compound  often  highly  complex  ;  zooecia  with  a 

short  tubular  primitive  portion,  above  which,  in  the  *'  mature ''  part,  is  a  tubular 

shaft  or  vestibule,  often  with  hemisepta,  and  surrounded  by  vesicular  or  solid 

calcareous  tissue;  external  orifice  round D. 

D.  Zoarium  a  reticulated  network  or  expansion  pierced  by  holes  or  fenestrules  and 

celluliferous  on  one  side  only %%* 

XX  Branches  and  connecting  bars  or  dissepiments  distinct,  the  latter  non- 
poriferous 9*. 

9*  Apertures  on  branches  in  two  rows  separated  by  a  median  keel ...   13. 

13.  Keel  moderate,  plain,  or  tuberculated /. 

/.  Funnel-shaped  structure  (fragments  flat) L.   Feneittlla, 

L  Spirally  wound  axis LVII.   Archimf*^es. 

13.   Keel  high,  expanded  at  the  summit m, 

m.  Expanded  portion  of  keel  with  large  or  scattered  pores  or 

pits LI  I .   Fenestrapora, 

m.   Expanded  portion  of  keel  without  pores  or  pits. 

LI.   Sfmicoicinium. 

13.  Keel  supporting  a  superstructure n. 

n.  Superstructure  of  thin  oblique  subimbricating  plates  (scalae). 

LI  1 1.    Unitrypa, 

n.  Superstructure  a  reticulated  network LV.   Hemitrypa. 

9*  Apertures  in  more  than  two  rows  (rarely  two) 14. 

14.  No  median  keel  (or  row  of  tubercles) o» 

o.  Apertures  in  2  to  8  rows  in  a  branch,  frond  as  in  Fenestella. 

LVIIL   Polypora. 

o.  Apertures  in  2  to  5  ranges  ;  frond  supported  by  non- poriferous 

U- or  V-shaped  base LX.   Lyropora, 

14.  A  prominent  median  keel  present,  with  two  rows  of  apertures 

at  each  side LXI.  Fenesiralia, 

XX  Connecting  bars  absent  or  indistinguishable,  branches  anastomosing.   10*. 
10*  Branches  irregularly  anastomosing 15. 

15.  Two  to  eight  rows  of  apertures  ;  reverse  side  longitudinally  stri- 

ated    XLVIII.   Phylhporina. 


NORTH  AMERICAN  INDEX  FOSXILS. 


15.  Aperture)  in  3  to  7  rows ;  reverse  side  not  striated. 

LVI.    Rclfpori.lra. 

10*  Regularly  ansstomosing,  or  connected  by  scarcely  recognizable  dis- 
iepiments 16. 

16.  Aperturei  in  two  rows,  cuina  expanded  sometimes  to  widlli  of 

branch UV.    l-o.-uUpora. 

16.  Apertures  in  3  to  7  rows,  no  median  carina.   LVI.   Rttifmiii/ra, 
D.  Zoarinm  a  repeatedly  branching  frond,  the  branches  rarely  united  by  disstp- 

iments  (sometimes  wanting) |JJ. 

XXX  Branches  flenuoui  and  irregular 1 1*. 

It*  Apertures  angular. XLIX.  Dn-m<-tjyfa. 

II*  Apertures  rounded LIX.    Thamninui. 

XXX  Branches  rigid,  parallel  and  r^ul or,  sometimes  absenl ll~. 

13*  Branches  short,  free,  apertures  in  two  rows  with  median  ktt'l. 

I.XIl.    Pitt-uil-f.-ra. 
13*  Branches  long,  oblique,  smaller  than  stipe,  oicasimully  iiiiiied  by 

thin  dissepiments I.XIl  I.   I'lihf,''a. 

II*  Branches  wanting I.XIV.  Difh'f-oitiiia. 

D.  Zoarium  of  more  or  less  cylindrical  branches,  preserved  generally  "■'■  fraHnieiits. 


XXXX  Branches  in  articulating  segments  or  1 
13*  Segments  with  one  of  several  face- 
out  apertures. 

13*  Segments  celluliferous  on  all  -iilc- 
17.   SegmenlsuniUng  by  terminal  I 


17.  Segments  with 
S^ments  con 

17.  Slender,  articu 

XXXX  Branches  not  articulalii 

14*  Branch  with  one  sic 

two  rows  of  poic! 

■4*  Branches  cellulifero 

18.  Branches  solid. 
/.   Apertures  in  di: 

(y  Wiihouli 
33-  »«'! 
3S-  •'^■"'i 


oi,'.i  I 


•,ill>. 


'J*- 


?g.  With 


kh.   Cylindric! 
18.   Branches  hollow... 
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q.  Apertures  small,  with  elevated  generally  oblique  peristomes. 

XCV.  Diamesopora. 

D.  Zoarium  bifoliate,  an  explanate  frond 5^* 

5{  Mesopores  present,  frond  not  articulated 15*. 

15*  Mesopores  tabulated LXXIX.  Coscinella. 

15*  Mesopores  not  Ubulated I.XXVII,  Stictoporella. 

5t  Mesopores  absent 16*. 

16*  Articulated  basally,  vestibules  separated  by  thick  walls. 

LXXV.   Clathropora, 
16*  Not  articulated,  interzooecial  spaces  with  vesicular  tissue. 

LXXXVI.   Coscinium. 

D.  Zoarium  bifoliate  ;  not  explanate. 6:(. 

6^  Zoarium  jointed  or  articulated  at  least  at  the  base 17*. 

17*  Apertures  arranged  in  longitudinal  series. 19. 

19.  Sipaple  unbranched,  lanceolate  or  falciform  frond  with  basal 

articulation LXXIII.  PHlodictya. 

19.  Bushy,  of  numerous  articulating  equal  segments  spread  in  a 
plane LXXVI.  Artkropora, 

19.  Segments  from  cylindrical  root,  two  buds  from  truncated  end 

of  preceding LXXXVII.  Acrogenia, 

17*  Apertures  in  decussating  series  surrounded  by  sloping  hexagona. 

areas LXXIV.   Escharopora, 

6J  Zoarium  not  articulated 18*. 

18*  Mesopores  present 20. 

20.  Mesopores  tabulated r. 

r.  Zoarium  ramose,  compressed,  divided  dichotomously. 

LXXVIII.  Inirapora. 

20.  Mesopores  un tabulated LXXVII.  Stictoporella. 

18*  Mesopores  absent 21. 

21.  Branches  bifurcating,   straight    edged   with    parallel   or  sub- 

parallel  margins /. 

s.   With  well  marked  lunarium,  nearest  to  the  margin. 

LXXXIll.   Cystodictya. 

s.  Without  lunarium LXXX.  Rhinidictya. 

s.  Without  lunarium,  with  maculae....  LXXXII.  Pathydictya. 
s.  With  strong  central  ridge  making  section  somewhat  rhombic. 

LXXXV,    Tatniopora, 

21.  Branches  an  irregular  explanate  frond /. 

/.  Apertures  subelliptical ;    thin   bifoliate   expansions,  surface 

with  solid  maculae LXXXIV.  DUkotrypa. 

t.  Apertures  semi-elliptical,  with   broad   triangular  space   be- 
neath each  aperture XCIII.    Worthenopora, 

/.  Apertures  with  eight  to  ten  vertical  septa-like  ridges. 

XCII.  Actinotrypa, 
t.  Apertures  oblique,  with  posterior  edge  lip-like. 

LXXXI.  Phyllodutya. 

I>.   Zoarium  of  prismatic  branches  triangular  in  cross-section 7  J. 

1%  Branches  triangular,  with  faces  crossed  by  transverse  ridges. 

LXXXIX.  Scalaripora, 
yX  Faces  of  triangular  branches  without  transverse  ridges. 

LXXXVIII.  Prismopora, 
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D.  Zoarium  not  belonging  to  the  foregoing 8|. 

8{  Zoarium  a  thin  expansion,  traversed  on  both  sides  by  salient  ridges  or  crests 

united  into  cups XC,    Glyptopoxi. 

%%  2^arium  free,  of  four  or  more  vertical  leaves  radially  arranged. 

XCT.    Ezhiitinof-oy,} . 
%X  Zoarium  a  subcircular  unilaminar  expansion  with  basal  epitlieca. 

XCIV.    LiJiiiiiitia. 
%X  Zoarium  a  thin  incrustation,  with  hexagonal  or  polygonal  apertures. 

XCVIl.    PalfscJumu 

V.  CHILOSTOMATA.    Zooecia  of  various  forms  arranged  side  by  side  with  mure  or  le>s 

anterior  orifice  of  smaller  diameter  than  zooecium  and  closed  by  a  movable  cover, 

appearing  often  to  occupy  the  whole  surface  of  zoarium  owing  to  non-calc  ific:)- 

tion  of  the  front  wall  and  its  removal  in  fossilization r. 

E,  Bifoliate,  mostly  free ot. 

9J  Apertures  in  longitudinal  series,  oval,  and  occupying  most  of  liu^  (dl  >ur- 

face cm.    liinn  ti a. 

9j  Apertures  semilunar  or  crescentic  in  a  large  hexagonal  area. 

CIV.    C'/;ic '^-^ --  7./. 

E.  Cells  on  one  side  only \o\. 

loj  Cells  with  openings  occupying  the  whole  or  ncnrly  tlie  whole  ..i"  the  ex- 
posed surface ;  encrusting (A'.    Mc'/<i-!-iunp>:};i. 

loj  Cells  with  opening  only  in  anterior  part ;  form  bulbous  or  utu  >!in{.L'(b    lo  , 
19*  Aperture  entire,  with  one  or  more  supplementary  |  ore>. 

19*  Apertures  notched  below,  suj^plemenlal  pt»rcs  not  jire-ent. 

evil,  .s  'jz^p.'>^'!:<u 

PALEOZOIC   SPIXIES. 

Order  CTP:N0ST0MATA  Busk. 
I.    Rhopalonaria  Ulrich. 

Zoarium  sunken  for  about  half  its  mass  into  the  ()i)icct  on  v.  "r^^^^^B    I 
it  grows  (generally  a  coral,  crinoid  stem,  or  shell)  and  usiKiiy  |^^^^^|  '^ 
served  only  as  threadlike  excavations  in  the  surface  of  tl 
often   filled    with    clay.       Zocecia    unknown.       Ordovicic   .Mi:^^^^^°^> 
sippian. 

1.  R.  yenosa  Ulrich.     (Fig.  177,  cr.)  ^  » 
Consists  of  delicate  fusiform  cells  connectcd%i^Vvv^  ^[Vnv:^; 

of  the  average  length  of  the  cells  ;  hranohinjl^^^^^^^^ 
sometimes  netlike.     Fusiform  cells  a\  era 
O.I    mm.  or  less  in   diameter.     Kxcavato 
Richmond  beds  of  Ohio  and  Indiana. 

2.  R.  attenuata  U.  and  B. 

Fusiform  cells  shorter  and  farther  apart  t; 
Niagaran  beds  of  New  York  and  Pennsy 


;^       -  - 


tecMT 
cwS^f^^Si^  etc 


i&  in  preceding. 
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Fig.  177.  a,  Xhofahnaria  vetieiaX9i  *.  As(odU(y(m  jUrialty,^\  c,  Vmilla 
rtpaisy,l\  d,  Alltncma  JutifurtHtY,^;  t,  Vimlla  rtptniy,\%.  (AfleT  Ulrich, 
and  Ulrich  and  basiler. ) 

3.  R.  teoiiis  U.  and  B.  Devonic. 
Like  R.  venosus,  but  fusiform  cells  narrower  and  longer,  and 

connecting  stolons  shorter. 

Hamilton  beds  of  Western  New  York,  Canada  and  Michigan. 

II.   AscoDiCTVON  Nicholson  and  Etheridge. 
Attached  to  shells,  etc.,  and  consisting  of  ovate  or  pear-shaped 
vesicles  in  clusters  or  single,  arranged  along  delicate  hollow  threads 
or  stolons.     Zocecia  unknown.     Sil.-Miss, 

4.  A.  stellatum  N.  and  E.  Mid-Devonic. 
Ovoid  or  pear-shaped  calcareous  vesicles,  generally  in  clusters 

of  six  or  more  (sometimes  fewer)  cells,  averaging  nearly  i  mm.  in 
diameter,  and  connected  by  filamentous  tubes. 

Hamilton  beds  of  Western  New  York  and  Ontario. 

5.  A.  floreale  U.  and  B.     (Fig.  17;,  b)  Mid-Devonic 
About  half  the  size  of  the  preceding. 

Hamilton  of  Michigan. 
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III.   ViNELLA  Ulrich. 

Attached  to  shells,  crinoid  stems,  etc.,  and  consisting  of  very 
slender  tubular  stolons  arranged  in  more  or  less  distinct  radial 
manner,  each  marked  in  perfect  specimens  by  a  single  row  of  pores. 
Zooecia  unknown. 

6.  V.  repens  Ulrich.     (Fig.  177,  r,  e.)  Ordovicic 

Radial  arrangement  imperfect.     Stolons  often  bifurcating. 
Black  River  formation  of  Minnesota. 

IV.  Allonema  U.  and  B. 

Attached,  in  form  sausage-like  strings  of  vesicles  with  minute 
punctate  surfaces  and  a  large  pore  toward  one  end.     Sil.-Penn.  ? 

.  7  A.  fusiforme  (Nich.  and  Eth.).  (Fig.  177,  d.)  Mid-Devonic. 
Fusiform,  sometimes  ovate  cells,  isolated  or  joining  one  another. 
Hamilton  of  Ontario,  Michigan  and  the  Falls  of  the  Ohio. 

Order  CYCLOSTOMATA  Busk. 

V.  Stomatopora  Brown. 

Dichotomously  branching  colonies  of  attached  subtubular  or 
subpyriform  zocecia,  arranged  typically  in  a  linear  series ;  aper- 
tures subterminal.     Ord.-Dev.;  Jur.-Recent. 

8.  S.  inflata  Hall.     (Fig.  178,  a.)  Ordovicic. 
Pear-shaped  cells  often  forming  crowded  clusters. 
Trenton  and  Cincinnati  beds  of  New  York,  Canada,  Minnesota, 

etc.,  and  in  the  Cincinnati  dome  region. 

9.  S.  delicatttla  (James).     (Fig.  178,/^.)  Onl 
Cells  longer  and  more  slender  than  preceding. 
Stones  River  to  Richmond  beds  of  Ohio,  Indiana,  KentucRx 

Tennessee,  Illinois,  Iowa  and  Minnesota. 

VI.    Proboscina  Audouin. 
Adhering,  of  several  fused  rows  of  cells,  s()iii^fini^^Air>i'fx>t't^^^ 
expansion.     Zocecia  tubular  with  subtcrniitiai^wS^iTi'V^^^^^^^^ 
Dev.  ? ;  Jur.-Recent. 

10.  P.  frondosa  Nicholson.     (Fig.  17S,  r.) 
Branches    reuniting,   with   distant    zocvria 

elevated. 

Lorraine   and   Richmond   beds   of   Ohio.  'flf^J 
Illinois  and  Manitoba. 
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II.  P.  tumalosa  Qtrich.     (Fig.  178,.^.)  Ordovicic. 

Narrow  bifurcating  branches,  with  a  double  (rarely  triple)  row 
of  bulbous  zocecial  swellings  with  apertures. 

Black  River  of  Minnesota. 


-  irregular  incrustations  with  tubular 
r,  attenuating  lines.    Ord.-Silur.;  Jur.- 


FlG.  178.  a,  Stematepora  iiifiataXg;  b,  S.  dtliiafulaX  ^^'A;  ',  Proioicina 
frrndtta  X  9 1  ^j  P-  tumulesa  X  '/i.  "id  X  AH !  '.  Bertnieca  mtHnaaltniis  X  A 
■nd  X  9 ;  /.  Diasloperina  jlabiUala  X  M  and  X  3fi.  "''t  «nnelid  lube  attached  ;  g, 
k,  MitoeUma  mundutum  X  Ji  »nd  X  4?^  ;  ',  Phaalopera  ftrltnuis,  X  "a^  i  }. 
Ceramoponlla  imluia  X  9i  ond  y^lo;  i,  Cripipgra  simulans,  tangcDtial  section  shnvr- 
ing  anucnU  and  luiuuia  X91  A  CaitotUma  Irttttanmu  Y.  }i  'id  X4/4-  (^^^  ^^"^ 
Ulrich.) 

VII.  Berenicea  Lamouroux. 
Thin,  discoid,  flabellate  <: 

zocecia  arranged  in  irregular 

Recent. 

12.  B.  minnesotensis  Ulrich.     (Fig.  178,^.)  Ordovicic. 

Zooecia  similar  to  P.  tumulosa,  arranged  in  irregular  rows  on  a 
flabellate  surface. 

Stones  River  and  Black  River  of  Minnesota. 

VIII.  DiASTOpORiNA  Ulrich. 

Bifoliate  zoaria  with  tubular  zocecia  prostrate  and  partly  sunken 
into  the  connecting  mass.     Ordovicic. 
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Dcvonic. 


13.  D.  flabellata  Ulrich.     (Fig.  178,/)  Ordovicic. 
Fiabeilate  or  fan-shaped  expansion,  minute  with  distant,  tubular 

cells  projecting  obliquely. 
Trenton  of  Minnesota. 

IX.   Hederella  Hall. 

Adhering  zoaria  with  the  tubular  cells  given  off  on  alternate 
sides  from  central  tubular  axis.     Devonic. 

14.  H.  canadensis  (Nicholson).     (Fig.  179,  a,  b.) 
Profusely      branching,     with 

long,  slender  zooecial  tubes  with 
oval  apertures. 

Hamilton  group  of  New  York, 
Ont&rio,  Falls  of  the  Ohio  and 
Upper  Canada;  Onondaga  of 
Ontario. 

X.   Hernodia  Hall. 

Similar  to  preceding,  but  later 
zocecia  budding  from  preceding 
ones.     Devonic. 

15.  H.  humifusa  Halk 

Devonic. 

Cells  S  mm.  long,  gradually 
enlarging  to  aperture,  which  is 
about  I  mm.  in  diameter,  bud- 
ding about  one  third  the  distance  below  the  aperture. 

Hamilton  of  New  York  and  Falls  of  the  Ohio. 

XI.   Reptakia  Rolle. 

Like  Hederella^  but  zooecial  tubes  parallel  and  closely  pi.u 
Devonic. 

16.  R.  stolonifera  Rolle.     (Fil,^  180.  ^^  / 
Tubes  of  equal   length,  slightly  annular 

terminal. 

Hamilton  of  Western  New  York. 

XII.     MlTOCLEMA    I'lli.^ 

Minute,   cylindrical,   branching    stems 
abruptly  outwards  and  often  projecting  free. 


Fk;.   179.      Jle'dt  rtHa   iitn.i.i  ii':\    a 
I,  /' X  12,      (Aftrr  Hall  aiul  Siuii—iii 
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17.  M.  nmndulom  Ulrich.     (Fig.  178,  ^,  A.)  Ordovicic. 

Branches  about  half  a  millimeter  in  diameter,  faintly  striated  trans- 
versely, and  with  the  tube-like  zocecia  projecting  upward  and  out- 
ward in  a  spiral  series. 
Trenton  of  Minnesota. 

XIII,  Phaceldpora  Ulrich. 

Zoarium  articulated ;  two  or  more 
conical  zooecia  form  cone-shaped 
bundles,  with  circular  slightly  con- 
tracted subterminal  aperture.  Ord.- 
Sil. 
18.  P.    pertenuis    Ulrich.      (Fig. 

178,  ('.)  Ordovicic, 

Minute,  thread-like,  the  segments 
in  linear  series,  frequently  double, 
producing  a  dichotomous  branching, 
and  each  comprising  a  pair  of  zoce- 
cia,  06  to  0.8  mm.  in  length. 

Richmond  of  Illinois, 

XIV.  Ceramopora  Hall. 
Discoidal  zoaria  free  or  attached 
by  center  of  base;  under  surface 
with  one  or  more  layers  of  small  ir- 
regular cells ;  zocecia  radiating  from 
depressed  center  on  upper  surface,  with  oblique  apertures  imbri- 
cating, and  short,  irregular  meso pores  decreasing  in  number  out- 
ward.    Siluric. 

19.  C.  imbricata  Hall.     (Fig.  181.)  Siluric. 

Depressed  hemispheric,  flattened  or  convex  on  lower  side  ;  aper- 
tures arched  or  triangular,  opening  on  all  sides  toward  outer  mar- 
gin, in  alternate  imbricating  series. 
Niagara  of  New  York.  Indiana,  etc. 

XV.  Ceramoporella  Ulrich. 
Zoarium  of  incrusting  layers,  often  on  other  Bryozoa,  with  short, 
tubular,  thin-walled  zocecia  with  oval  oblique   apertures,  the  lu- 
narium  forming  a  hood  ;  abundant  mesopores.     Ordovicic. 


Fig.  183.  Rtplaria  tlotmiftra  : 
a,  frond  on  OrthoMfM  X  •  1  '. 
portion  enlueed  X  6.  (Aftw  Hall 
SDd  Simpson. ) 
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20.  C.  inclusa  Ulrich.     (Fig.  178,/)  Ordovicic 
Thin  incrustations  with  the  oval  zooecial  apertures  occupying, 

each  with  three  mesopores,  the  bottoms  of  subtriangular  or  rhom- 
boidal  obliquely  depressed  spaces  ;  lunarium  strongly  elevated. 

Stones  River,  Black  River,  and  Tren- 
ton, of  Minnesota.  ^,^?7  JJ 

21.  C.  distincta  Ulrich.        Ordovicic.      jf"^^!^^      -^^    i^wS 
Apertures  oblique,  with  overhanging     ^  .^^^B  ^^y^^J^ j^m{ 

"A 


y^ 


hood,   radially  arranged  about    small 
maculx  and  separated  by  a  linear  series 

of  mesopores.  Fig.  181.      Ccramopoya    i»ibri- 

Utica  and  Lorraine  of  Cincinnati  ^«/«  with  eniargemcm  of  smfnc  e. 
region. 

22.  C.  ohioensis  (Nicholson).  Ordovicic. 
Cells  in  intersecting   diagonal   lines   disposed  around  elevated 

clusters  of  larger  zooecia ;  few  mesopores. 

Common'in  the  Utica,  Lorraine,  and  Richmond  i^jroups  of  Ohio, 
Indiana,  Kentucky,  Tennessee,  Illinois  and  Wisconsin. 

XVL   Crepipoka  Ulrich. 

Incrusting,  lamellate  massive,  or  hollow  branches  with  lon^, 
tubular,  thin-walled  zooecia,  bearing  diaphragms,  and  liavinj;  an- 
gular or  subpyriform  apertures,  the  lunarium  not  overarching;,  its 
ends  usually  projecting ;  mesopores  on  elevated  or  depressed  macu- 
lae.    Ordovicic. 

23.  C.  simulans  Ulrich.     (Fig.  178,/-.)  OhImm; 
Clusters  of  mesopores  at  intervals  of  three  or  four  millimt  f' 

with  the  zooecial  apertures  surrounding  concentricallx'  and  I:ii  vc 
near  the  clusters ;  lunarium  not  prominent. 

Trenton  of  Kentucky  and  Tennessee;    Lorraine  of   Ohio. 
diana,  Kentucky  and  Tennessee;    Richmond,  of   Ohio,  Indian 
Illinois,  Wisconsin  and  Kentucky.  .    , 

XVII.     COELOCLKMA    Uh'ich.'^C 

Hollow  branches  lined  internally  with  striatcifiS^^^i^iii^;^'/^^^ 
as  in  Ceramoporelia,h\i\.  with  thicker  walls.     < 

24.  C.  trentonense  (Ulrich).    (Fig.  17S.  /.  ;•• 

Small  apertures  in  depressed  areas,  with 
nent,  and  two  or  three  mesopores  to  each  z<w. 
irregularly  arranged. 

Trenton  of  New  York,  Canada  and  Minnc 
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XVni,  ANOLOxrcHiA  Ulrich.    ■ 

Ramose  or  digitate  zoaria  of  subpolygonal  tubes  with  remote 
diaphragms,  lunarium  elevated  at  surface,  traversed  by  fine  vertical 
tabulated  tubes.     Mesopores  few.     Ordovicic. 
25.  A.  impoUta  (Ulrich).     (Fig.  182,  a.)  Ordovicic. 

Large,  bushy,  of  frequently  and  irregularly  divided  solid 
branches;  large,  moderately  thin-walled  zocecia,  with  hexagonal, 
subrhomboidal  apertures,  practically  of  uniform  size  and  with 
well-developed  lunarium. 

Stones  River  of  Minnesota  ;  abundant  and  characteristic. 


Fig.  1S2.  a,  Aneloliihia  impolila,  BUrlictr  and  section.  X  9  ;  *■  Cframspkyllafrett- 
lie"'.  X  Ji  ="<!  surface,  X  4ji  I  --.  Bylholrypa  laxata,  sutfece,  X4ji  "id  X  9 '.  </,  Fi''"- 
lipera  larbmiaria,  (angenlial  and  longitudinal  section*,  X  9  i  'i  Ckilolrypa  hhfide- 
half  of  s  vertical  section  wilh  axial  tube  on  right,  and  tangential  section  showing  inter- 
stitial vesicles,  X  9 ;  /.  Bvskopora  dtnt.ila,  surface  X  4^  and  X  9  i  g>  Mrckopora 
(lauta  and  section,  X  Yf      {AH  after  Ulrich. ) 

XIX.   Ceramophvi-LA  Ulrich. 

Like  Ceramoporella,  but  erect  and  bifoliate,  the  two  layers  grown 
back  to  back.     Ordovicic. 
26.  C.  frondosa  Ulrich.     (Fig.  182,^.)  Ordovicic. 

Fronds  0.5  to  2.0  mm.  in  thickness ;  substellate  maculae  of  meso- 
pores at  intervals  of  about  3  mm.;  oblique  apertures  with  posterior 
margin  well  elevated,  and  2  to  3  mesopores  to  each  zocecium. 

Black  River  of  Minnesota. 

XX.   BvTHOTRYPA  UIHch. 
Massy  or   lamellate,  with   long   zocecial   tubes  with   thin  dia- 
phragms, subovate  apertures  and  large  lunaria.     Numerous  meso- 
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pores  open  to  the  surface  and  form  internally  a  loose  vesicular 

tissue.     Ordovicic. 

27.  B.  laxata  Ulrich.     (Fig.  182,  c.)  Ordovicic. 

Massy,  originally  attached,  with  basal  epitheca  ;  subovate  aper- 
tures with  broad,  sharply  elevated  lunarium;  numerous  meso- 
pores  which  at  intervals  form  clusters  (in  weathered  specimens) 
from  which  zooecia  radiate.  Interior  irregularly  and  loosely  ar- 
ranged; walls  of  granular  structure. 

Stones  River  to  Trenton  of  Minnesota,  Iowa  and  Illinois. 

XXI.   FisTULiPORA  McCoy. 
Form  various,  the  under  surface  with  wrinkled  epitheca;  cylin- 
drical or  somewhat  compressed  zooecial  tubes  with  few  diaphragms, 


Fig,  183. 
enlargement  of  part  of^.     ( Afl< 
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surrounded  by  vesicles ;  apertures  subradially  arranged  about  the 
maculae,  with  more  or  less  strongly  developed  lunarium,  and  sepa- 
rated by  smooth  or  granular  interspaces.    Siluric  to  Carbonic. 

28.  F.  neglecta  Rominger.  Siluric. 
Irregular  expansion ;  base  with  concentrically  wrinkled  epitheca ; 

surface  with  irregularly  scattered,  smooth  maculae,  from  which  the 
circular  to  oval  oblique  apertures  radiate  irregularly.  Generally 
adheres  by  celluliferous  face.  (Generally  identified  as  Lichenalia 
concenirica.) 

Niagara  of  Indiana,  Kentucky,  etc. 

29.  P.  torta  (Hall).     {Lichenalia  torta  Hall).     (Fig.   183,  a-^.) 

Lower  Devonic. 

Lamellate  expansions,  flat  or  involved  and  contorted,  epitheca 
finely  striated  radially  on  under  side,  and  sharply  on  upper  (when 
cells  are  removed),  nodose  at  junction,  with  concentric  striae  ;  aper* 
tures  circular  or  oval  to  trilobate,  posterior  margin  strongly  ele- 
vated and  separated  by  interspaces  of  equal  size  with  the  apertures. 

Helderbergian  (Coeymans)  of  New  York,  etc. 

30.  P.  carbonaria  Ulrich.  (Fig.  182,  ^.)  Carbonic. 
Irregularly  lamellate  or  submassy,  diameter  several  inches,  thick- 
ness half  an  inch  or  a  little  more.  Apertures  oval  or  circular,  with 
thin,  inconspicuous  peristome,  with  a  single  row  of  angular  meso-' 
pores  which  at  intervals  form  substellate  maculae. 

Upper  Coal  Measures  of  Missouri,  Kansas,  etc. 

XXn.  Chilotrypa  Ulrich. 

Small,  ramose,  with  narrow,  irregularly  contracting  and  expand- 
ing axial  tube ;  oblique  elliptical  apertures,  the  lower  margin  thick 
and  elevated  ;  diaphragms  few  or  none.     Sil.-Miss. 

31.  C.  hispida  Ulrich.     (Fig.  182,^.)  Mississippian. 
Zocecia  in  regular  obliquely  intersecting  series,  8  or  9  in  the 

space  of  an  inch  ;  small  maculae,  surrounded  by  somewhat  larger 
cells ;  lip  decreasing  from  posterior  end  forward  ;  interspaces  dense 
above,  vesicular  lower  down. 

Chester  of  Illinois  and  Kentucky. 

32.  C.  ostiolata  (Hall).     (Fig.  184,  a,  184,  b!)  Siluric. 
Irregularly  branching  cylindric  stems,  gradually  tapering  toward 

the  extremities,  which  are  obtuse ;  apertures  about  their  extremity 
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Fig.  i86.  a,  Montiiulipera  arborta,  peripheral 
seel.  X  9  ;  *.  Ataeteporclla  typitald  v«r.  prattipUi 
mosa,  surface  X  4>ii  t"  X  9  «nd  ('  halfof  vertical 
langenlial  and  lertical  seclions  X  9  I  '<  Atfiii^'fet 
p«rt  of  surface  X4ji  i  ft  Mtiolrypa  quihrrriiiii.  ve 
g,  Ampltxepcra  cingulala,  tangential  sections  >,  y 

38.  A.  typicalls  Ulnch.     (Fig.  186, 1 
Thin  crusts  on  other  bryozoans.  gr 

equal  intervals,  sometimes  on  monticul 

Utica  of  Kentucky  and  Ohio.    A  c 

prxcipta  Ulrich)  occurs  in  the  Black  R 

XXVIII.     HOMOTRYl 

Frondescent  or  ramose,  the  surfiic 
macula:  of  larger  cells ;  zooecia  with  vc 
walls,  remote  diaphragms  in  immature ; 
region,  and   apertures  often  oblique. 
pores  present,  the  former  few  and  in  cl 

39.  H.  subramosa  Ulrich.     (Fig.  186, 
Irregularly   branching;    monticules 

region  tabulated. 

Black  River  of  Minnesota. 
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40.  H.  obliqua  Ulrich.  Ordovidc. 

Flattened  branches  with  well-developed  monticules  as  in  Monti- 
culipara^  from  which  it  is  readily  distinguished  by  the  larger  cells 
of  the  monticules. 

Lorraine  of  Cincinnati  region. 

41.  H.  curyata  Ulrich.  Ordovicic. 
Differs  from  preceding  in  absence  of  monticules,  and  occurrence 

of  stellar  maculae  of  minute  cells,  but  appearing  smooth,  and  sur- 
rounded by  larger  cells  than  average. 
Lorraine  of  the  Cincinnati  region. 

42.  H.  flabellaris  Ulrich.  Ordovicic. 
Growth  fan -shaped,  surface  with  obscure  maculae  with  centers 

about  4  mm.  apart;  walls  of  tubes  very  thin,  appearing  flexuous 
or  crenulated  in  section,  with  few  remote  diaphragms  in  zooecia, 
but  many  in  mesopores. 

Lorraine  and  Richmond  of  Illinois,  Ohio,  Indiana,  Kentucky 
and  Tennessee.     Common. 

43.  H.  minnesotensis  Ulrich.  Ordovicic. 
Subcylindrical  branches  from  5  to  15  mm.  in  diameter,  gener- 
ally dividing  dichotomously ;  clusters  of  larger  cells  conspicuous 
in  one  variety,  raised  on  nionticules,  about  25  mm.  between  cen- 
ters; true  mesopores  wanting,  acanthopores  exceedingly  small 
and  few ;  apertures  oblique. 

Stones  River  and  Black  River  of  Minnesota,  Iowa,  Kentucky, 
and  Tennessee. 

XXIX.   Prasopora  Nicholson  and  Etheridge. 

Massy,  usually  free,  with  wrinkled  jepitheca  on  under  side; 
zooecia  prismatic  or  cylindrical,  thin- walled,  with  cystiphragms, 
and  generally  surrounded  by  angular  mesopores  with  crowded 
diaphragms ;  acanthopores  rarely  numerous  or  strong.     Ordovicic. 

44.  P.  simalatrix  Ulrich.     (Fig.  186,  d.)  Ordovicic. 
Discoidal  to  hemispheric  or  subconic,  base  concave ;  clusters  of 

larger  cells  with  more  numerous  mesopores  at  intervals  of  about 
4  mm.,  sometimes  on  monticules;  an  average  of  11  cells  in 
3  mm. 

Black  River  and  Trenton  of  Kentucky,  Tennessee,  Wisconsin, 
and  Minnesota. 


IJO 
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45.  P.  lycoperdon  (Hall).  Ordovicic. 

Differs  from  preceding  in  absence  of  monticules  and  in  large 
irregular  clusters  of  closely  tabulated  mesopores,  an  average  of 
9  cells  in  3  mm.,  both  cells  and  mesopores  being  somewhat  larger 
than  in  preceding  species.  (The  original  description  is  applicable 
to  so  many  species,  which  have  gone  by  this  name,  that  many 
authors  have  discarded  it  altogether.) 

Trenton  of  New  York,  Canada,  etc. 


XXX.  AspiDOPORA  Ulrich. 

Zoarium  expanded  or  of  superimposed  layers,  with  a  basal  epi- 
theca;  zooecia  decreasing  in  size  outward  from  center,  without 
diaphragms  and  few  cystiphragms ;  mesopores  numerous,  with 
close  diaphragms;  acanthopores  small  or  absent.  Differs  from 
the  preceding  mainly  in  small  size  and  thinness  of  expansion. 
46.  A.  el^antula  (Ulrich).     (Fig.  186,  c.)  Ordovicic. 

Surface  with  large  clusters  of  large  ceiis  at  intervals  of  3  or  4 
mm.,  generally  elevated;  mesopores  between  all  zccecia;  cysti- 
phragms practically  or  quite  wanting. 

Trenton  of  Minnesota. 


47.  A.  ttewberryi  (Nicholson). 

Differs  from  preceding  in  absence  of 
abundance  of  cystiphragms.  which  occur 

Utica  beds  of  the  Cincinnati  region. 


Ordovicic. 
;levations  and  in  greater 
in  each  zoceciutn. 


XXXI.    Mk^otkvi'a  UlriLli 
Like  Prasopora,  but  flatter,  and  with  obhq  c 
diaphragms,  and   zocecia   separated   by  an^    ni 
numerous  diaphragms;  acanthopores  sometiniL 
48.  M.  quebecensis  (Ami).    (Fig.  iS<    /) 

Varying  in  height  from  4  to  20  mm    an  1 
to  45  mm.      Normal  zooecia   11  or   12 
clusters  0.4   to  0.45   mm.  in    dianictei 
zones;  acanthopores  wanting. 

Trenton  of  Quebec,  Vermont,  New  \ 

XXXII.   AMPLK.\rmi    1 
Ramose,  discoidal  or  massy,  witii   p 
phragms;  acanthopores  variable.     Ord 
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49.  A.  cingulata  Ulrich.     (Fig.  186,^.)  Ordovicic. 
Ramose,  or  cylindrical  or  subcyltndrical  branches  dividing  dicho- 

tomously ;  no  monticules ;  apertures  subpolygonal,  a  nioderately 
thin  wall  studded  with  granules  between  them  ;  groups  of  cells  of 
larger  size ;  no  mesopores. 

Lorraine  of  Kentucky  and  the  Cincinnati,  O,,  region. 

XXXIll.    MONOTRVPELLA   XJlHch. 
Like  Amplexopora,hut  distinguished  by  the  absence  of  acantho- 
porcs.     Ord,-Dev. 

50.  M.  (Rhombotrypa)  qaadrata  (Rominger).  Ordovicic. 
Irregularly  cylindrical  branches,  from  4.5  to  10.5  mm.  thick,  the 

tubes  rhombic  in  section,  arranged  in  curved  diagonal  lines.  No 
mesopores  or  monticules. 

Richmond  beds  of  Ohio,  Indiana,  Illinois,  Wisconsin  and  Mani- 
toba.    Common  and  characteristic. 

51.  M.?  arbascula  (Hall).     (Fig.  187.)  Siluric. 
Fruticose,  several  slender  (2-3  mm.)  stems  from  a  single  base ; 

bifurcation  frequent;  cell  tubes  very  gradually  diverging  to  surface. 
A  characteristic  fossil  of  the  Manlius  limestone  of  New  York. 


FlO.  187.      Ahnolrypdla  f  arbusiulo. 

XXXIV.    Petalotrvpa  Ulrich. 

Irregular,  compressed,  bifoliate  branches  or  fronds,  with  pris- 
matic zocecia  arising  from  strongly  flexuous  mesotheca,  with  poly- 
gonal apertures.     Devonic. 
52.  P.  compressa  Ulrich.     (Fig.  190,  «.)  Devonic. 

Smooth,  with  scarcely  appreciable  clusters  of  slightly  larger  and 
somewhat  more  separated  cells ;    zocecia  subpolygonal  to  hexa- 
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gonal ;    mesopores   irregular,   scattered,   sometimes    in   clusters ; 
height  2  mm.  or  more  ;  width  l  cm.  or  less ;  thickness  l  to  4  mm. 

Hamilton  of  Iowa  and  Illinois. 

XXXV.  DEKAYELUi  Ulrich. 

Ramose,  zocecia  with   numerous  diaphragms,  lai^e  and   small 
acanthopores,  and  a  variable  number  of  mesopores.     Ordovicic. 
53.  D.  praenontia  Ulrich.     (Figs.  188,  6,  190,  d.)         Ordovicic. 


1.  18S.      *,  Dttayella  fraaunlia  v 
liyfa  iHulaiilis;  i,    Coiitlittaria  flariJ.i :  j.    B,:lo<lom,i 
Stromalglrypa    mala;    n,    Callopora   niiil!j',i/-ii.'ii!j ;  .'. 
form.     All  natural  size.      For  further  illu^tiniioii- 'e<^   Ii 
(All  after  Ulrich. ) 

Compressed  cylindrical,  from  4  to    13 
monticules,  but  inconspicuous  clusters  of  1, 
larly  disposed  mesopores  and  acanihopnrL"^ 

Black  River  of  Minnesota. 

54.  D.  obscura  Ulrich. 
Small,  slender  stems,  variously  brancliiri 
Utica  of  the  Cincinnati  region. 

55.  D.  ulrichi  (Nicholson). 
Coarse,  subcylindrical^brancliinf;  ; 

diameter  of  preceding ;    low  monti 
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pores)  regularly  disposed,  and   surrounded  by  cells  somewhat 
above  the  average  in  siase. 

Uttca  beds  of  the  Cincinnati  region.    A  common  fossil. 

XXXVI.   Dekayia  E.  and  H. 

Subcylindrical  or  flattened  stems  growing  from  large  base ;  one 
set  of  acanthopores  and  few  or  no  mesopores  and  diaphragms. 
Otherwise  like  preceding.     Ord.-?Dev. 

56.  D.  aspera  E.  and  H.     (Fig.  190,  c.)  Ordovidc. 
General  form  and  aspect  like  Dekayella  ulricki,  from  which  it 

differs  in  generic  characters. 

Lorraine  of  the  Cincinnati  region. 

XXXVII.  Batostomella  Ulrich. 

Slender  branches,  with  thick-walled  zcecia,  few  diaphragms,  and 
small  circular  or  oval  apertures  with  rounded  or  canaliculate  inter-, 
spaces ;  numerous  small  acanthopores,  and  mesopores,  the  latter 
with  subcircular  openings.    Sil.-Perm. 

57.  B>  granulifera  (Hall).  Siluric. 
Oval  to  elongate  apertures  margined  by  wavy,  raised,  granu. 

lose  lines,  double  between  cells. 

Rochester  shale  of  New  York,  etc.;  common.     Waldron,  Ind. 

58.  B.  spinulosa  (Ulrich).     (Fig.  190,  d.)  Mississippian. 
Subcircular  or  oval  apertures,  surface  hirsute  in  well  preserved 

specimens,  from  abundance  of  acanthopores. 
Chester  of  Kentucky  and  Illinois. 

•     XXXVIII.   Bythopora  Miller  and  Dyer. 

Usually  slender  branches,  zooecia  practically  without  diaphragms, 
and  with  oblique  apertures,  canaliculate  interspaces,  few  meso- 
pores and  comparatively  strong  acanthopores,  rarely  more  than 
one  to  each  zocecium.     Ord.-Dev. 

59.  B.  deUcatula  (Nicholson).  Ordovicic. 
Like  Bythopora  spinulosa,  but  without  the  spines. 

Richmond  beds  of  Ohio.  Indiana,  Ontario  and  Manitoba. 

60.  B.  herricki  Ulrich.     (Figs.  188,  e,  190,  e,)  Ordovicic. 
Similar  to  preceding,  but  with  apertures  long  drawn  out  anter- 
iorly and  narrower. 

Black  River  of  Minnesota. 
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61.  B.  spinulosa  (Hall).     (Fig.  189.)  Siluric. 
Oval  apertures  on  cylindrical  branches  with  strong   spines  at 

regular  intervals. 

Rochester  shales  of  New  York,  etc. 

XXXIX.   Eridotrvpa  Ulrich. 
Of  slender  branches  with   more  or    less   oblique  thick-walled 
zooecia  with  diaphragms  which  may  be  absent  in  the  axial  and 
apertural  regions.     Mesoporcs  with  close- 
set  diaphragms,   acanthoporcs   small    and 
scarce,  or  wanting.     Ord.-Dev. 

62.  E.    mutabilis    Ulrich.     (Fig.   188,  /, 

igo,_/.)  Ordovicic. 

Slender,  branching,  cylindrical  stems  av- 
eraging 3.5  to  4.5  mm.  in  diameter.  Aper- 
tures very  oblique,  especially  in  young  speci- 
mens. Small  macule  commonly  present 
in  older  stems.  Axial  portion  of  tubes  with 
diaphragms  distant  about  twice  their  diam- 
eter. 

Trenton  of  Minnesota.  Iowa,  Wisconsin.     ,  "    '  "     "    "•' 
Kentucky,  Tennessee,  Ohio  and  Canada. 

63.  E.  similis  Bassler. 
Zoarium  apparently  free,  consisting  uf  a  pointed  b,i-al  | 

growing  upward  into  branching  stems. 

Niagara  (Rochester)  of  Western  New  York  .nid  *  ini.n: 

XL.    Stenopoka  Lonsdale. 
Form  varying  from  ramose  to  laminar  (T  eiK-ni-(riiiL;. 
without  monticules,  and  with  wall  of  the  zou.ci  1  i^r   1  1,.-  il 
ened  in  the  mature  region;  diaphr,-i','m>5  pert  - 
irregularly  distributed  mesopores  and  lifj;'.-  .■ 
Mid  Carb.  .  ''b^^-'i^^f: 


64.  S.  carbonaria  (Worthen).    (I'ig, 
Subcylindrical   branches  10   to   15 

smooth,  no  ceil  clusters  ;   apertures  . 

quently  thick-walled,  with  numerous  .1 

pores. 

Coal  measures  of  Illinois,  Kansas  an 
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XLI.  CoNSTELLARtA  Dana. 
Erect,  flattened  branches  or  fronds  from  an  attached  basal  ex- 
pansion ;  surface  with  depressed  stellate  maculae,  the  spaces  be- 
tween rays  elevated  and  bearing  two  or  three  short  rows  of  closely 


Fig.  190.  a,  Pitahlrypa  comprtsia.  langentUI  sections  with  few,  uid  with  many  meso- 
pores,  a",  vettical  Kclion,  X  9 ;  *.  Otknytlla  fraeHunli.!,  *',  var.  tihinala,  surface 
X  ^%  '•  ^"t  ''"-  multipora,  thin-walled,  small  acanthopores,  X  9  I  *"',  same,  thick- 
walled,  lai^e  acanlhopores,  X  9  \  ^''1  same,  X  ^5  i  ^'>  same,  vertical  section, 
(,  Diiayia  asf^ra,  tangential  section,  X  9;  ''.  Balalomttla  spinulosa.  X  %,  «■"• 
lical  section,  tangential  section  and  surface,  X  9  1  '.  Bylhopor/t  htrriiki,  X  4^  1  /l 
Eridolrypa  mulabilii,  surface,  X  4li  \  /■  Sleno/iora  larbonaria,  vertical  section,  X  9 
h,  CeniUHaria  i«»  no,  surface ,  X4!^;  j,Btilostoma-aiinchtlIi,smiizt:,y^A'/i  and  X  9 
*,  B.  firtUt.  var.  circularr,  surface,  X  9  1  A  Htmifhragma  Irtiuimuralt,  surface  with 
lacomplete  diaphragms,  X  4)^  i  ''.  P»rt  "'  vertical  section,  X  9 :  ">  Stremalotrypa 
mala,  surfaces  of  Iwo  different  layers  (m'  and  la"),  X  9  ;  ",  Callopera  muUilabulala; 
b',  sa.tia.ct,  X  A%  \  ""<  surface  showing  loceciBl  covers,  X  9i  «'".  vertical  section, 
X9;  ">  NUhohoHella  fukkra,  s.su(&zi  YaVi-     (All  after  L'ltich.) 

approximated  apertures;  mesopores  aggregated  into  macule  with 
crowded  diaphragms.     Ordovicic. 
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65.  C.  varia  Ulrich.     (Fig.  190,  A.)  Ordovicic. 
Flattened  branches  with  large,  irregularly  stellate  maculae  very 

slightly  depressed ;  zooecial  apertures  in  clusters  of  from  4  to  10 
each,  slightly  or  not  at  all  elevated ;  apertures  subcircular. 
Trenton  of  Minnesota,  Canada  and  Tennessee. 

66.  C.  florida  Ulrich.     (Fig.  188,  f.)    .  Ordovicic. 
Flattened   branches  covered  with   crowded  "  stars/*  the   rays 

sharp,  petaloid  and  strongly  elevated. 

Lorraine  of  Cincinnati,  Ohio,  Indiana,  Kentucky  and  Tennessee. 
Common. 

XLII.   NiCHOLSONEiLA  Ulrich. 

Laminar  expansions,  sometimes  giving  off  flattened  intertwining 
branches  or  fronds ;  interzocecial  spaces  wide,  with  numerous  meso- 
pores,  having  thicker  and  more  numerous  diaphragms  than  zooecial 
tubes,  but  obliterated  with  age  by  filling  of  secondary  calcareous 
deposit.     Ord.-Sil. 

67.  N.  yaapeU  Ulrich.  Ordovicic. 
Flattened,  inosculating  expansions  with  evenly  distributed,  low 

monticules  of  larger  pores  than  ordinary,  with  center  free  from 
pores. 

Lorraine  of  Cincinnati  region. 

68.  N.  pulchra  Ulrich.     (Fig.  188,  o,  190,  ^/.)  Ordovicic. 
Irregular,  flattened  branches,  monticules  faint  and  often  indefi- 
nite; interzocecial  space  papillose.  .[ 

Stones  River  of  Tennessee. 

XLIII.   Batostoma  Ulrich. 

Irregular  branches  from   large  basal  expansion;   zocecia  tliijl 
walled  in  immature  and  thick  in  mature  region,  rin<:;-like  in  sccti  ;■§ 
with  diaphragms  ;  mesopores  irregular ;  acanthoj)orcs  large,     c^^ 
dovicic« 


'a 


69.  B.  winchelli  Ulrich.     (Fig.  188,/,  19 

Subcylindrical  or  slightly  compressed  br 
diameter,  with  rounded  or  subangular  zoctciaj 
like  walls  bearing  acanthopores.     Mesoporcs*^ 

Black  River  of  Minnesota. 

70.  B.  fertile  Ulrich.     (188,  ^,  190,  i\) 
Large,  of  coarse,  compressed  branches,  w.t 
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apertures  and  often  few  mesopores.     Clusters  of  larger  zocecia  en- 
close a  stellate  macula  scattered  over  surface. 
Stones  River  of  Minnesota. 

7 1 .  B.  (Hemiphragma)  tenuimurale  Ul- 

rich.     (Fig.  190,  /.)  Ordovicic. 

Cylindrical  or  compressed  stems  with 
thin-walled  polygonal  apertures,  without 
acanthopores  and  few  mesopores;  dia- 
phragms in  peripheral  region  incomplete. 

Galena  of  Minnesota. 

72.  B.      (Hemiphragma)     whitfieldi 

(James).  Ordovicic. 

Like  preceding,  but  more  robust,  and 
with  crinkled  walls,  readily  seen  on 
broken  surface 

Utica  horizon  of  the  region  about  Cin- 
cinnati. 

XLIV.  Strom ATOTRYPA  Ulrich. 

Encrusting,  with  short  zooecia,  oval  in 
cross  section  and  with  few  diaphragms. 

Walls  thin,  with  periodically  con- 
stricted tubuli,  one  or  more  to  each 
zooecium.  Oval  apertures  with  minutely 
papillose  peristomes  separated  by  de- 
pressed interspaces.  Closely  tabulate 
mesopores,  rarely  showing  on  surface. 
Ordovicic. 

73.  S.  ovata  Ulrich.  (Fig.  188,  m, 
190,  m'.)  Ordovicic. 
Encrusting   shells  or  other   Bryozoa, 

rarely  free ;  without  monticules,  but  with 
smooth  areas  of  more  widely  separated 
apertures. 

Stones  River  and  Black  River  of  Min- 
nesota and  Wisconsin. 


Fig.  191.  Monotrypa  tabu- 
lata,  a,  fragment,  X  >  »  ^> 
tangential  section,  X^  t  ^»  en- 
largement of  a  group  of  tubes 
showing  corrugations.  (After 
Hall.) 


XLV.   Monotrypa  Nicholson. 
Massy  hemispheric  or   discoidal,  zooecia  comparatively   large 
prismatic,   with   thin   and   often  crinkled  walls  throughout;  dia- 
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phragms  remote;  no  mesopores  or  acanthopores ;   mature  and 
immature  regions  indistinguishable.     Ord.— Sil. 

74.  H.  tabulata  (Hall).     (Fig.  191,  a-c.)  Lower  Devonic. 
Spheroidal  or  hemispheric;  tubes  polygonal,  with  thin  and 

strongly  corrugated  walls,  the  corrugations  forming  nodes  at  the 
angles. 

Helderberg  (Coeymans  and  Port  Ewen)  of  New  York,  etc. 

75.  M.  ?  amplectens  Grabau.     (Fig.  ig2  a-d.)  Devonic. 
Encrusting  brachiopod  shells,  generally  large  Spirifers  on  which 

species  of  Aulopora  have  grown.     The  openings  of  the  Auiopora 


Fig.  I9>.     Monolrypa  amplecttni.     a,  encrusting  'tj' 
tabes  of  ^u/s/sra.  X  "  !  *.  sutf«ce,  X  8  :  r ,  verlicj     e  I 
d,  surface  sunoundiDg  moutb  of  AuhpDra,  X  S. 

tubes  are  scattered  among  the  aperture 
to   the  "Caunopora"  type  of   Stromat  \ 
other  corals. 

Surface  with  monticules  of  larger  apert 
apertures  angular;  walls  finely  striate! 
older,  more  closely  set  in  outer  part  of  t 

Hamilton  of  Western  New  York  and  M 
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XLVI.  Trematopora  Hall. 

Zoarium  ramose;  surface  smooth  or  with  monticules;  zooecia 
thin  walled,  the  contact  lines  of  walls  of  adjoining  zooecia  distinct ; 
diaphragms  few,  in  the  proximal  end  of  zocecia  ;  apertures  circular 
or  oval  with  a  more  or  less  well-marked  peristome ;  interspaces 

solid ;  mesopores  irregularly  angular, 
often  obscurely  moniliform,  with  dia- 
phragms at  the  constricted  parts  ;  acan- 
thopores  of  medium  or  small  size  usually 
present. 

76.  T.  tuberctilosa  (Hall).    (Fig.  193.) 

Siluric. 
FIG.  193.    Trematopora  tu^       Irregularly  ramose  and  stout  branches; 

bereuloia  with  enlaigement  of  **  '  .  ' 

^^^^^  tuberculous    monticules ;    tubular    cells 

with  oval  apertures  and  thin    elevated 
calicle  or  margin  which   is'  spinulose  (bearing  acanthopores) ;  in- 
terapertural  spaces  solid,  but  separate  below. 
Rochester  shales  of  New  York. 

XLVI  I.  Callopora  Hall. 

Branching,  and  frequently  anastomosing  into  bushy  clumps, 
with  prismatic  zooecia  which  later  become,  in  most  cases,  cylindri- 
cal, and  have  their  apertures  operculated ;  diaphragms  closely  set 
except  in  central  part  of  tube,  and  crowded  in  the  angular  meso- 
pores.    Ord.-Sil. 

Tj.  C.  multitabulata  (Ulrich).    (Fig.  188,  «,  190,  «.)    Ordovicic. 

With  strongly  elevated  monticules,  few  mesopores  and  numer- 
ous diaphragms. 

Black  River  and  Trenton  of  Kentucky,  Tennessee,  Minnesota, 
Canada,  etc. 

^^,  C.  ramosa  (d'  Orbigny).     (Fig.  194,  i.)  Ordovicic. 

Forming  large  clusters  of  stout,  irregular,  cylindrical  stems,  with 
sti'ong,  sharp  monticules  subregularly  arranged,  rarely  uniting  into 
ridges. 

Common  in  the  Lorraine  of  the  Cincinnati  region. 

79.  C.  dalei  (E.  and  H.)     (Fig.  194,  3.)  Ordovicic. 

Branches  more  slender  than  preceding  and  with  less  prominent 
monticules,  which  sometimes  unite  into  ridges,  as  in  the  next 
species. 

Lorraine  beds  of  the  Cincinnati  region. 
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So.  C.  n^osa(E.  and  H.)     (Fig.  194,  2.)  Ordovicic. 

Of  the  type  of  C.  ramosa,  but  the  monticules  united  into  prom- 
inent transverse  ridges  with  zocecial  apertures. 

Lorraine  beds  of  the  Cincinnati  region. 


FtG.  194.      I,  Cat/ffi 

X I  i  3.  c.  dal«.  X  1  i 

81.  C.  elef^tula  Hall.     {Fig.  195,  <>-/k) 

Branches  solid,  extremities  often  hollow  or  cup-likt 
circular,  the  opercula  with  central  perforation  and  radial 

Niagara  of  New  York,  Ontario,  Indiana,  Illinois,  etc. 


■  '.\''>'-i 


Fig.  195,  a.  CiUo/ora  ric;;a ilul.i  v\i.\i  Fh;  r,; 
eotargenienls  of  surface  and  indiviihiiil  ft.i^nii  m  ii 
tubes. 

Okder  CRYPTOSTOMA 
XLVIII.    PHvi-LoroHixv 
Irregularly  anastomosing  branchus.  uii 
apertures  on  one  side,  the  other  loni^in 
interspaces,  closed  at  the  surface,  f;encr 
often  present.     Ord.-Sil. 
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82.  P.  retictilata  (Hall).     (Fig.  201,  a.)  Ordovicic. 

Generally  as  Tragnnents  of  depressed,  Tunnel-shaped  zoariumwith 
rounded  branches  0.2  to  0.3  mm.  in  diameter,  frequently  and  Regu- 
larly inosculating;  fenestrules  about  as  wide  as  branches;  three 


Fig.  196.     PhylUpoHi 
celluliferDus  faces,  Ibe  Ull 


\  aiptrale-slriala  with  eDlargementofcelllllireroUS  BDd  oon- 
r  showing  ihe  asperate -slrisle  character. 


irregular  rows  of  zocecia  with  subcircular  apertures  and  numerous 
acanthopores ;  reverse  side  finely  striated. 

Black  River  and  Trenton  of  New  York,  Vermont,  Minnesota 
and  Canada. 

83.  P.  asperato-striata  (Hall).     (Fig.  196.)  Siluric. 

Oval,  somewhat  unequal  fenestrules;  outer  face  roughly  striated, 
inner  with  three,  four  or  more  rows  of  subangular  cells  in 
obliquely  parallel  lines. 

Rochester  shale  of  New  York,  Canada,  etc. 


Fl<;.  197.     Drymelrypa  diffusa  with  cellulifetous  sides  enlarged. 

XLIX.    Drymotrypa  Ulrich. 

Dichotomously  and  frequently  branching,  longitudinally  striate 

on  one  side, and  on  the  other  with  several  ranges  of  tubular  zooecia 
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springing    from  a  thin  double  plate;  vestibules  expanding  from 
orifices  to  angular  apertures.     Ord.-Sil. 

84.  D.  diffasa  (Hall).     (Fig.  197.)  Siluric. 
Several  stems  originate  from  a  common  base,  forming  a  shrubby 

frond;  stems  frequently  bifurcate  and  spread  laterally ;  apertures 
quadrangular  or  subrhomboidal. 
Rochester  shale  of  New  York. 

L.  Fenestella  Lonsdale. 
Fan  or  funnel-shaped  reticulated  expansion  of  straight  or  flexu- 
ous  rigid  branches,  apertures  united  by  non-ccUuUfcrous  cross-bars 
or  dissepiments  at  regular  intervals ;  two  rows  of  apertures  on  the 
inside  of  branches,  separated  by  a  plain  or  tuberculated  median 
keel.     Ord.-Carb. 

85.  F.  cleans  Hall.  (Fig.  198.)  Siluric. 
Carina  subdued,  apertures  with  longer  diameter  oblique  to  direc- 
tion of  branches,  which  are  slender  and  frequently  bifurcating,  and 
are  united  by  thin  dissepiments;  fencstrules  on  non-celluliferous 
side  oblong-quadrangular,  rarely  oval. 

Niagara  of  New  York,  Canada,  etc. 


Fig.  198.     Ftntslilta  tlrgam  with  «nlar|[emen|j 


86.  F.  crebripora  Hall.  Lower  Devonic. 

Fenestrules  wider  than  branches  which  are  connected  by  dis- 
sepiments, slightly  enlarging  at  contact;  keel  faint;  non-celluli- 
ferous side  finely  striated. 

Helderber|;ian  of  Eastern  New  York,  etc. 
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87,  F.  emadata  Hall.    (Fig.  199.)  Mid-Devonic. 
Large  funncl'Shapcd  ;  dissepiments  thin  and  oblique ;  keel  prom- 
inent; apertures  closely  and  regularly  disposed. 

Hamilton  or  New  York. 

88.  F.  cestliensis  Ulrich,     (Fig.  201,  c.)  Mississippian. 
Branches  irregularly  dividing,  slightly  flexuose;   carina  angu- 
lar;  apertures   circular,  with   peristomes;  reverse  side  rounded, 
smooth  exept  for  scattered  nodes. 

Chester  of  Mississippi  Valley,  Kentucky,  etc. 


Fig.  199.  Femtltlla  tmaciala.  a,  fngment  orirood  (reduced)  ;  i,  Don -cell  ulifer- 
ooi  Ikce  showing  sirialed  branclie*  and  oblique  diasepinients,  X  4 1  'i  celluliferona  face, 
X4;  ''i  transverse  section  of  branches,  X 4 1  '.  iMenil  Tiew  of  branches,  showing 
position  of  apertures,  X  4-     (Alter  Hall. ) 

89.  F.  tenaz  UlHch,     (Fig.  201,  b.)  Mississippian. 
Fenestrules  narrower  than  branches;  dissepiments  moderately 

thick ;  no  nodes,  but  faint  striations  on  reverse  side ;  apertures  cir- 
cular, with  peristomes. 

Chester  of  Mississippi  Valley  and  Kentucky;  Waverly  of  Ohio. 

LI.  Semicosciniuu  Prout. 
Funnel-shaped,  all  openings  on  outer  side,  wide,  short  dissepi- 
ments, the  branches  appearing  to  anastomose  on  non- poriferous 
face,  whose  fenestrules  are  subrhomboidal  or  rounded ;  apertures  in 
two  rows;  median  keel  very  high,  expanded  at  the  summit. 
Sil.-Dev. 

90.  S.  tenoiceps  (Hall).     (Fig.  200.)  Siluric. 
Carina  sharp  and  thin ;  transverse  dissepiments  do  not  extend 

as  high  as   the  branches,  sometimes  scarcely  visible;   apertures 


144  NORTH  AMERICAN  INDEX  FOSSILS. 

large,  round,  opening  laterally;  fenestrules  oval  on   non  celtulifer- 
ous  side,  which  is  striated,  but  appears  granular  when  worn. 
Rochester  shale  of  New  York,  Canada,  etc. 


Clinton  ;  with  enlargemeals. 


91.  S.  planodorsatam  Ulrich.     (Fig.  201,  ./,)  Dcvonic. 

Fenestrules  very  small ;  carina  prominent,  witli  circular  aper- 
tures; reverse  side  Rat,  with  irregularly  oval  to  circular  fenestrules. 
showing  no  evidence  of  branching. 

Hamilton  of  Falls  of  the  Oiiio. 


Fig,  201.  a,  Phylhpfrina  r,lU- 
«f.ces,  X4^;  r,F.aa,-ie„n!, 
I,  obverse  side,  X  Si  ""il  y  4. 
/.  Ihmilrypa proulana,  non  celluHfe 
superficial  nelworV,  X  4j^  i  S-  var. 
ef.ce,  X4J^-      (After  Uiricli.) 
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LII.    Fenestrapoba  Hall. 
Differs  from  SemicosdinU7n  in  the  reverse  of  the  zoarium  and  the 
expanded  summits  of  the  carinse  being  furnished  with  large  scat- 
tered pores  or  pits.     Devonic, 

92.  F.  occidentalisUlrich.     (Fig.  201,  c)  Devonic. 
Fenestrules  oval ;    carina  angular  and  expanded ;   the  irregu- 
larly disposed  pits  on  the  side,  rather  few  in  number;  frond  rather 
coarse. 

Hamilton  of  Iowa. 

LIII.  Unitrvpa  Hall. 
Differs  from  Fenestella  in  having  the  prominent  carinae  thick- 
ened above  and  connected   by  thin,  oblique,  subimbricating  plates 
(acalcc)  varying  from  two  to  each  fenestrule  to  the  number  of  zocecia, 
Sil.-Dev. 

93.  U.  scalaris  Hail.     (Fig.  202,  a-g^  Devonic. 


I  g|  ill  ifj 


Fig.  iOi.  IMilrypa  icalaris.  a,  fragment  of  carinse  and  scbIk  ; 
iax  «nd  scnliE,  showing  nodej  on  former,  X  4 !  "".  fregment  showing  thin  ci 
KtXx,  X  4  ;  i^i  fragment  showing  under  side  of  ci 
■eclioQS  of  difTeient  frond*,  X  4  ;  ^i  Itsosverse  section  much  enlai^ed  to  show  rhom. 
boid«l  sections  of  branches,  wilh  dissepiment  connecting  ihem,  the  thin  expanding  car- 
ina: connected  by  scalie.     ( After  Hall. ) 

Branches  straight,  parallel  and  rigid,  the  carinx  and  scalae  mak- 
ing a  ladder-like  structure,  the  carinse  projecting  above  the  very 
oblique  seals. 

Hamilton  of  New  York  and  Ontario. 
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94.  U.  acaulis  Hall.  Devonic. 
Scalx  very  slender  and  closely  disposed ;  summit  of  carina  very 

prominent,  sometimes  noded.     Length  and  width  of  fenestrules  on 
celluliferous  face  as  3  to  I ;  on  non-cellulirerous,  as  2  to  i. 
Hamilton  of  Falls  of  the  Ohio. 

LIV.  LocuLiPORA  Hall. 
Funnel-shaped,  dissepiments  non-poriferous,  reduced  to  a  mini- 
mum, carinated  like  the  branches ;  the  carinse  coalesce  and  expand 
at  the  summits,  their  width  usually  equalling  that  of  branches  and 
dissepiments.     Sil— Dev. 

95.  L.  perforata  (Hall).     (Fig.  203.)  Devonic. 
Frond  regularly  reticulated,  the  fenestrules  oval  in  a  depressed 

hexagonal  surface,  and  each  surrounded  by  nine  or  ten  apertures. 


Fig.  403.  Leculipera pirforola.  a.  fragment  showiii; 
cellutifenius  face,  showing  angular  sligliily  c.-irii];iT<^J  brat 
t,  celluliferous  face,  X  4-     (After  Hall.) 

The  expansion  of  the  carina  may  make  tliii 
non-poriferous  face, 

Hamilton  of  New  York. 


LV,  Hemitmp^ 
DifTers  from  Fenestella  in  a  reticii 
meshes  correspond  in  position  and 
tures,  and  rest  on  pillars  which  nst 
moderate  median  keel  of  the  branchi 
96.  H.  proutana  Ulrich.  (Fi[,  _oi 
Superficial  network  of  iongitudimi  1 
bars,  the  former  strong  over  the  bi 
interspaces  of  the  underlying  frond   ill 
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tion  on  opposite  sides  of  each  weaker  longitudinal  bar.  The 
underlying  branches  have  each  a  low  carina  with  circular  pores 
with  peristomes,  on  either  side,  and  are  connected  by  depressed 
dissepiments  half  as  wide  as  the  branches. 

Keokuk  of  Illinois  and  Iowa  ;  Warsaw  of  Illinois  and  Missouri ; 
St.  Louis  of  Kentucky. 

LVI.   Reteporidra  Nickles  and  Bassler. 

Flabellate  or  undulating  expansion  with  thickened  margins,  the 
sinuous  or  zigzag  non-carinate  branches  anastomosing  at  short 
and  regular  intervals,  producing  a  regular  series  of  oval  fenestrules ; 
apertures  in  three  to  seven  rows,  non-celluliferous  side  not  striated. 

97.  H,  perundata  (Hall).     (Fig.  201,  k.)  Mid-Devonic. 
Fenestrules   oval,  irregular,   non-celluliferous   face   angular  or 

carinated,  celluliferous  rounded ;  cell  apertures  in  from  three  to 
five  ranges. 

Hamilton  of  Western  New  York,  etc. 

LVII.  Archimedes  Owen. 

Like  Fenestella^  but  spirally  wound  and  supported  by  a  solid 
calcareous  central  axis,  which  is  often  the  only  part  remaining 
intact. 

98.  A.  communis  Ulrich.     (Fig.  205,  *'.)  Mississippian. 
Central  axis  or  '*  screw  "  long,  slender  (i  to  2  mm.  in  diameter) 

and  uniformly  coiled,  7  or  8  volutions  in  20  mm.,  the  fenestrated 
portion  forming  an  angie  of  from  85  to  90  degrees  with  axis.  (A. 
intermedius  Ulrich  makes  an  angle  of  72  degrees  and  has  some- 
what fewer  whorls.  A.  swallowamis  varies  from  2.8  to  6.7  mm. 
in  diameter,  and  has  an  average  of  5  volutions  to  20  mm.,  the 
angle  of  divergence  of  the  fenestrated  portion  being  85  degrees. 
A.  proutanus  Ulrich  has  from  S  to  7  volutions  in  20  mm.,  and  an 
angle  of  65  degrees  for  the  fenestrated  part.  It  is  somewhat 
thinner  than  A,  communis^ 

Chester  of  Kentucky  and  Illinois. 

99.  A.  wortheni  (Hall).    (Fig.  205,  ^.)  Mississippian. 
Screw  large  and  coarse  (5  to   10  mm.  in  diameter),  volutions 

either  right-  or  left-handed,  from  $  to  6  in  50  mm.,  fenestrated 
portion  diverging  at  an   angle  of  about  65   degrees.      Zocecia 
separated  by  strong  spinose  carina. 
Warsaw  of  Illinois. 
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100.  A.  lazas  Hall.  Mississippian. 
Very  loosely  coiled,  axis  formed  of  thickened  edge  oT  frond,  one 

volution  in  2$  mm.  or  more;  angle  of  fenestrated  portion  acute. 
Chester  of  Illinois  and  Kentucky. 

101.  A.  sablaxas.     (Fig.  205.  i.)  .  Mississippian. 
About  half  the  size  of  the  preceding. 

Chester  of  Illinois.  * 

102.  A.  terebrifonnis  Ulrich.  Mississippian. 
Differs  from  A.  communis  in  being  more  slender,  with  from  3  to 

4  volutions  in  20  mm.     In  coiling  resembles  A.  laxus.     Angle  of 
divergence  60  to  65  degrees. 

Chester  of  Illinois  and  Kentucky. 

LVllI,    POLYPORA   McCoy. 
Differs  from  Ftmsklla  in   having  from   two  to  eight  rows  of 
zooecia  on  a  branch,  and  the  median   keel  reduced   to  a  row  of 
strong  nodes  or  tubercles,  or  absent  altosjether.     Sil.-Carb 


Fig.  104.    Polypora  imifi/,. 

103.  P.  incepta  Hall. 

Branches  regularly  dividing 
celluliferous  side,  and  several  st 
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four  rows  of  oval  and  alternating  apertures,  on  the  celluUferous 
side ;  dissepiments  thin,  scarcely  thickened  at  junction  with 
branches. 

Rochester  shale  of  New  York  and  Canada. 

104.  P.  fistulata  (Hall).  Mid-Devonic. 
Two  to  three  rows  of  apertures  with  strong  peristomes ;  fenes- 

trules  oval,  dissepiments  expanding  at  the  ends. 
Hamilton  of  New  York  and  Ontario. 

105.  P.  shumardi  Prout.     (P.  cultellata  Hall).  Mid-Devonic. 
Strong  branches  united  by  their  dissepiments,  forming  narrow 

fenestrules  on  celluliferous  side,  where  branches  are  marked  by 
sharp  nodes,  and  have  from  three  to  seven  ranges  of  apertures ; 
reversed  side  with  broad  oval  fenestrules,  and  a  faint  keel  or  nodes, 
or  smooth. 

Hamilton  of  Falls  of  the  Ohio. 


FlC,  105.  a,  Archimidis  worlArni,  X/^  ;  '.  ■*■  tuUaius,  showing  fenestr«l«d  por- 
t""",  X  )4  ;  **.  "^  omatunit,  iwo  specimens,  X  X  !  ''■  ^•>!yf<"'^  suimarginala ,  obverse 
S"*,  X4^  ;  ''i  l.yrBpora  quinconnalu,  poriferous  fact,  X4,'^,  ■/',  obverse  side  of  bas«l 
mpport,  X  Ji  1  '.  TkatitHhem  funUlalus,  obverse  face,  X  >i  ""d  X  9  ;/.  Pinnate- 
pora  reii/trla,  X  Ji  ■id  X  4>^  1  /.  P'i'ofera  lylindracta,  obverse  face,  X  %  "id 
X  \%  ;  *,  DiplBperaria  bi/urcata,  X  4Jll  \  '.  Arlhraslylu,  oMiguus,  laleral  and  Don- 
eelluliferom  aspect,  X  9 :  }•  H'hpora  ipmifermis,  X  %  and  X  9  !    *.  AnhtatUma 


iiUingsi,  frond,  X  ^  :  1, 

«x^y<A,  X  J4  "nd  X  9-     (After  L^l'ith. ) 


segm 


t  of  primHry  si 
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1 06.  P.  submarginata  Meek.     (Fig.  205,  c)  Carbonic. 
Branches  convex  with  a  row  of  spines  or  tubercles,  and  five 

ranges  of  apertures;  five  or  six  apertures  to  a  fenestrule,  the  latter 
irregular,  elongate  oval ;  dissepiments  thin. 

Upper  Coal  Measures  of  Nebraska,  Iowa  and  Illinois. 

LIX.  Thamniscus  King. 

Branches  like  those  of  Polypora,  but  bifurcating  more  freely  and 
rarely  or  not  at  all  connected  by  dissepiments.     Sil.-Carb. 

107.  T.  furdllatus  Ulrich.     (Fig.  205,  e.)  Mississippian. 
Branches  small,  with  three  to  four  ranges  of  apertures,  with  con- 
tinuous or  discontinuous  low  ridges  between. 

A  characteristic  species  of  the  Chester  group  of  Illinois  and 

Kentucky. 

LX.   Lyropora  Hall. 

Flabellate,  the  fenestrated  portion  spread  between  the  arms  of 
a  non-poriferons  U-  or  V-shaped  calcareous  support,  which  is  free 
or  pedunculate  at  the  base ;  zocecia  in  from  two  to  five  ranges ;  no 
median  keel.     Miss. 

108.  L.  quincuncialis  (Hall).  (Fig.  205,  d,)  Mississippian. 
U-shaped  support  narrow  oval  in  cross  section ;  fenestrules  ir- 
regularly oval ;  two  or  three  ranges  of  apertures ;  stout  dissepi- 
ments, which,  on  the  non-celluliferous  side,  are  often  stronger  than 
the  branches,  forming  transverse  ridges. 

Chester  of  Illinois  and  Kentucky. 

LXI.   Fenestralia  Prout. 

DiflTers  from  Fenestella  in  having  four  rows  of  apertures,  two  on 
each  side  of  prominent  keel.     Miss. 

109.  F.  sancti-ladoyici  Prout.  Mississippian. 
Branches  with  strong  central  carinae  dilated   into  tubercles  at 

intervals;  fenestrules  oblong,  subquadrangular ;  two  ranges  of 
apertures  on  each  side  of  carina ;  dissepiments  about  two-thirds  the 
width  of  the  branches. 

Warsaw  and  St.  Louis  of  Missouri  and  Illinois. 

■ 

LXII.   PiNNATOPORA  Vine. 

Small,  delicate  stipe,  and  short,  free  lateral  branches  given  oflTat 
regular,  intervals ;  apertures  in  two  rows  on  one  face  only,  separ- 
ated by  a  moderate  median  keel.  (Glauconome  of  authors.) 
Dev.  -  Carb. 
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no.  P.  carinata  (Hall.)  {Glauconome  carinata  HzW.)   (Fig.  206.) 

Devonic. 

Small,  with  broad  central  rachiSp  and  alternating  thin,  short 

lateral  branches;  non-celluliferous  face  with  three  prominent  carinae ; 

apertures  circular,  with  comparatively 
strong  peristomes  and  prominent  carinae 
between  the  ranges. 

Hamilton  of  Western  New  York,  etc. 

III.  P.  conferta  Ulrich.    (Fig.  205,/.) 

Mississippian. 

Central  rachis,and  branches  more  nearly 
of  the  same  width;  branches  nearly  op- 
posite close-set;  two  ranges  of  close-set 
pores  on  rachis  and  branches,  separated 
by  low  ridges. 

Keokuk  of  Iowa  and  Illinois. 

Fig.    206.      Finnatopora  LXIII.    PtILOPORA   McCoy. 

carinata  X  6.    (After  Hall  Y)\«trs  from  the  preceding  in  having  the 

impson.j  slt\^  much  Stronger  than  the  oblique  lat- 

eral branches,  which  are  occasionally  and   irregularly  united  by 
dissepiments.    Dev.-Miss. 

112.  P.  striata  Hall.  Devonic. 
Branches  rigid,  diverging  at  angles  of  45  degrees,  and  separated 

by  a  space  twice  their  width;  dissepiments  thin,  irregular;  aper- 
tures in  two  ranges. 

Hamilton  of  Western  New  .York  and  Ontario. 

113.  P.  cylindracea  Ulrich.     (Fig.  205,^.)  Mississippian. 
Diflfers  from  the  preceding  in  having  a  row  of  hollow  nodes  and 

a  median  ridge  on  the  rachis,  and  a  similar  row  without  the  ridge 
on  the  branches,  and  very  thin,  depressed,  regular  dissepiments. 
Keokuk  of  Iowa  and  Kentucky. 

LXIV.  DiPLOPORARiA  Nickles  and  Bassler. 

Like  Finnatopora^  but  without  the  lateral  branchlets.      Miss.- 
Coal  Meas. 

114.  D,  bifurcata  (Ulrich.)    (Fig.  205,  A.)  Mississippian. 
Small,  cylindrical  stipes  (0.3  mm.  in  diameter)  bifurcating  at 
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regular  intervals;  apertures  in  two  ranges  on  sides  of  stipe;  re- 
verse of  branches  finely  striated. 
Chester  of  Illinois,  etc. 

LXV.   Arthrostylus  Ulrich. 

Bushy,  dichotomously  divided  branches  which  consist  of  nu- 
merous, exceedingly  slender,  equal  subquadrate  segments,  united 
by  terminal  articulations;  one  face  longitudinally  striated,  the 
other  three  (sometimes  less)  with  a  linear  series  of  apertures  generally 
between  longitudinal  ridges.     Ord. 

115.  A.  Obliquus  Ulrich.     (Fig.  205,  2.)  Ordovicic. 
Segments  needle-shaped,  about  4  mm.  long;  subquadran<^ular 

in  section  (0.2x0.15  mm.)  slightly  expanding  to  extremity; 
apertures  oblique,  lower  border  prominent;  no  ridges  between 
ranges. 

Stones  River  of  Minnesota. 

LXVI.    Helopoka  Hall. 

Differs  from  preceding  in  its  larger  segments,  which  have  zoa^cial 
apertures  on  all  sides.     Ord.-Sil. 

116.  H.  Spiniformis  (Ulrich).      (Fi^i;.- 205.7.)  Ordovicic. 
Segments  5  to  10  mm.  in  length,  obtusely  pointcil  at  the  ends; 

apertures  oblique  on  all  sides,  in  from 
8  to  16  longitudinal  ranges,  and  sep- 
arated by  slightly  elevated  lines. 

Stones  River  of  Tennessee  and  Illi- 
nois. 


"~i 
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ig.  207.) 
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117.  H,  fragilis  Hall.     (Fi 

Siluric. 

Swollen  at  one  end,  apertures  oval 
or  subangular,  having  a  spiral  direc- 
tion around  the  stipe;  length  5-6  mm. 

Clinton  and  Niagara  of  New  York  and  (-'. 
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LXVI  I.    Arthkoci  I 


•:ma 


Segments  celluliferous  on  all  sides,  artic 
nally  in  a  pinnate  manner ;  apertures  o\ ..! 
tudinal  ridges.     Ord. 


ings. 

itcd  laterally  and  temsK  ^-vj 
I  scries  between  Id    "  '  ^ ' 
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118.  A.  armatum  Ulrich.     (Fig.  205,  /.)  Ordovicic. 
Of  three  sets  of  joints,  secondaiy  and   tertiary  more  slender 

than  primary  which  have  sharply-defined  articulating  sockets,  and 
small  apertures  in  six  ranges  with  strong  spines  near  each ;  sec- 
ondary segments  with  apertures  in  five  or  six  ranges   between 
strong  ridges,  and  with  lower  lip  spiniform. 
Trenton  of  Minnesota,  etc. 

119.  A.  billingsi  Ulrich.     (Fig.  205,  k.)  Ordovicic. 
Primary  segments  3.5  to  4  mm.  long,  each  with  two  secondary 

segments  (4  mm.  long)  upon  each  side  (4  in  all),  the  succeeding 
ones  2  mm.  long ;  apertures  subquadrate,  6  in  2  mm. 
Trenton  of  Canada. 

LXVIII.   Nematopora  Ulrich. 

Slender,  ramose,  with  pointed  basal  extremity,  not  jointed ;  sub- 
tubular  zocecia  arranged  radially  around  one  or  two  minute  axial 
tubes,  with  oval  or  subcircular  apertures,  and  peristomes  generally 
in  linear  series  between  longitudinal  ridges.   «Ord.~Dev. 

120.  F.  oyalis  Ulrich.     (Fig.  208,  a.)  Ordovicic. 
Bifurcating  at  intervals  of  2  mm.,  diameter  0.3  to  0.4  mm. ;  large 

oval  apertures,  peristomes  connected  by  short  ridges,  in  four  or 
five  ranges. 
Trenton  of  New  York,  Canada,  and  Minnesota. 

LXIX.   Rhombopora  Meek. 

Slender,  non-articulate,  and  solid  branches;  apertures  in  longi- 
tudinally or  diagonally  intersecting  series;  rhombic  or  diagonal 
vestibules,  in  the  region  of  which  the  zocecia  are  thick  walled ; 
acanthopores  sometimes  of  two  types,  large  and  small.  Sil.- 
Carb. 

121.  R.  tenuirama  Ulrich.     (Fig.  208,  b,)  Mississippian. 
Branches  0.4  to  0.5  mm.  in  diameter;  apertures  oval,  between 

slightly  flexuous  longitudinal  ridges,  carrying  both  large  and  small 
spines. 

Chester  of  Illinois  and  Kentucky. 

122.  R.  lepidodendroides  Meek.  Carbonic. 
Average  diameter  of  branches  1.75  mm.,  largest  3  mm. ;  zooecia 

in  regular  quincunx  order,  oval,  with  rhombic  vestibules,  margined 
by  a  single  or  double  row  of  spiniform  tubuli,  with  a  large  spine 
at  the  angle. 
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Coal  Measures  of  Nebraska,  Kansas,  Missoun,  Iowa,  Illinois, 
and  Ohio.     Rather  common. 

LXX.   CtELOCONUS  Ulrich. 
Simple  hollow  expansions  from  an  attenuated  striated  base  ; 
zooecia  short,  with  well  developed    hemisepta,  and  apertures  in 
diagonally  intersecting  series.     Miss. 


Fig,  3o8.  a.  A'tmato/vra  i?fa/is,  X 
X  6  .nd  1 2  ( A',  *" ) ;  .,  C«/«.„„«  f  r«, 
>i  and  X  6 ;  ■•.  S/rMo/ryfia  mct/csi,  X  J4 
tubrrcla,  boul  ponion,  X  4ji  :  S'  '^'' 
X  l8  ;  A,  StiffBfiBrella  triiroia,  X  %, 
>4  «nd  X  4ji  i  J,  Phyllodiflya  varia, 
9(/')-     {All  »rier  Ulrich.) 

123.  C.  granosus  Ulrich.     ( 
Lined  on  inside  with  thick 
cular,  the  interspaces  with  g 
granulose  ridges  between  the  ov.il  .1 
Chester  of  Illinois. 
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LXXI.   Bactkopora  Hall. 

Like  Rhombopora,  but  simple  or  only  slightly  branched,  and 
with  lower  extremity  pointed.     Dev.-Miss. 

124.  B.  simplex  Ulrich.     (Fig.  208,  d,)  Mississippian. 

Surface  with  transversely  elongated  monticules,  appearing  often 
like  annulations ;  apertures  oval  to  subcircular  ;  narrow  interspaces 
with  a  single  or  double  row  of  small  acanthopores ;  average  size 
1.5  mm.  in  diameter  by  18  mm.  in  length. 

Keokuk  of  Iowa,  Illinois,  and  Missouri. 

LXXI  I.   Streblotrypa  Ulrich. 

Ramose,  slender,  and  solid,  frequently  bifurcating,  with  long 
tubular  zocecia  diverging  from  the  center,  with  hemisepta  (inferior 

one  best  developed)  and  regularly  elliptical 
apertures  with  peristomes  usually  arranged 
in  longitudinal  series;  one  to  fifteen  small 
pits  below  the  apertures,  and  occasionally 
very  small  acanthopores. 

Fig.    209.     Streblotrypa  125.  S.  hamiltonensis  (Nicholson).     (Fig. 

'^'^i^onensis    X  I,  and  X  2^5  )  DeVOniC. 

18.    (After  Hall  and  Simp-  a 

^n\  Apertures  between  promment  wavy  lon- 

gitudinal ridges,  alternating  in  position  in 
adjoining  ranges,  and  having  two  angular  pits  between  the  aper- 
tures of  each  row. 

Hamilton  of  Western  New  York  and  Ontario. 

126.  S.  nicklesi  Ulrich.     (Fig.  208,  ^.)  Mississippian. 

Apertures  small,  between  three  straight  longitudinal  ridges, 
alternating;  peristomes  strongest  anteriorly;  interspaces  with 
from  nine  to  fifteen  small  pores  in  two  or  three  rows. 

Chester  of  Illinois  and  Kentucky. 

LXXIII.   Ptilodictya  Lonsdale. 

Simple,  unbranched,  lanceolate  or  falciform  frond,  articulating, 
with  small  basal  expansion,  and  having  zooecia  on  both  sides  except 
the  margin;  zooecia  narrow  oblong-quadrate  and  arranged  longi- 
tudinally in  the  young  and  with  additional  variously  formed  zooecia 
added  in  the  adult;  walls  of  vestibules  thick,  solid,  and  with  a 
double  row  of  minute  dots.     Ord.-Dev. 
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127.  P.  Debulosa  (Hall).  Lower  Devonic. 
A  thin,  leaf-like  expansion  from  a  thickened,  narrow,  striated 

base ;  rows  of  cells  increase  rapidly  by  intercalation ;  rounded 
monticules,  separated  by  about  3  mm.  from  each  other,  mark  the 
surface. 

Helderbergian  of  New  York,  etc. 

LXXIV.   EscHAROPORA  Hall. 

Like  PtUodictya^  but  with  the  apertures  in  decussating  series, 
and  surrounded  by  sloping  hexagonal  areas.     Ord. 

128.  E.  falciformis  (Nicholson).  Ordovicic. 
Falciform,  narrow  and  long,  apertures  rhombic  to  oval,  in  diago- 
nal curved  series. 

Lorraine  of  the  Cincinnati  region  and  Tennessee. 

129.  E.  subrecta  (Ulrich).     (Fig.  208,/.)  Ordovicic 
Elongate   narrow,  straight   or   curved,  flattened    and    tapering 

below  ;  apertures  oval,  between  regularly  wavy  ridges,  which 
regularly  approach  and  diverge;  adult  portion  with  a  few  meso- 
pores,  as  in  Streblotrypa. 

Black  River  of  Minnesota,  Iowa  and  Wisconsin. 

130.  E.  payonia  (d'Orbigny).  Ordovicic. 
Expanded,  more  or  less  irregular ;  apertures  oval  to  subcircular, 

with  hexagonal  vestibules  and  low,  obscure  monticules  of  sli^^htly 
larger  cells  ;  arrangement  of  cells  in  curved  lines  as  in  E.falcifor)nis:. 
Lorraine  beds  of  the  Cincinnati  region  and  Tennessee. 

LXXV.   Clathropora  Hall. 

Anastomosing  branches  forming  regular  network  with  round 5ji 
oval  fenestrules  and  pointed  articulating  base,  apertures  on  b: 
sides  usually  subquadrate,  arranged  longitudiiially'     \Sil:  Dey 

m 

131.  C.  frondosa  Hall.     (Fig.  210.) 
Flabellate  or  funnel-shaped    fronds  ;  ai)er;t 

oblong  quadrangular,  opening  obliquely  upwfeii 
Clinton  of  Ohio;  Niagara  of  Western  NcA\i 

LXXVI.   Arthropora  Ul* 

Bushy,  of  numerous  articulating  equal 
plane;  apertures  on  both  sides,  elliptical,  sin 
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peristomes,  and  with  interspaces  marked  by  variously  disposed 
thread-like  ridges  and  a  row  of  minute  papillae.     Ord. 


Ctalhrgpora  fnndosa,  with  portions  of  cellulirerous  face  enlarged.     (Hall.) 


132.  A.  Bimplex  Ulrich.     (Fig.  208,^.)  Ordovicic. 
Jointed,  but  generally  found  in  isolated  unbranched  segments, 

12  to  19  mm,  long  and  i  to  1.8  mm.  wide;  margins  free  from 
apertures ;  longitudinal  wavy  and  papillose  ridges,  alternately  con- 
vei^ing  and  diverging,  surround  the  apertures. 

Stones  River  and-  Black  River  of  Minnesota  and  Iowa. 

133.  A.  shafieri  Meek.  Ordovicic. 
Segments  fiat,  branching  repeatedly  ;  apertures  oval,  rather  dis- 
tant; interspaces  with  from  one  to  four  wavy  raised  lines,  visible 
under  high  power. 

Lorraine  of  the  Cincinnati  region. 

LXXVII.  Stictoporella  Ulrich, 
Branching  and  leaf-like,  nonartlculate  from  spreading  base; 
zocEcia  on  both  sides,  with  primitive  portion  tubular,  usually  long, 
generally  without  any  septa,  except  occasionally  an  inferior  one  ; 
orifices  at  bottom  of  wide  sloping  vestibule  ;  thick  walled,  untabu- 
lated  mcsopores  on  margins  of  frond  and  between  apertures.    Ord. 

134.  S.  cribrosa  Ulrich.     (Fig.  208,  k).  Ordovicic. 
Fenestrules  at  irregular  intervals  and  varying  greatly  in  size  and 

form ;  apertures  small,  subcircular  or  elliptical,  with  sharply  defined 
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polygonal  or  circular  vestibules  and  numerous  small  mesopores, 
which  often  completely  surround  the  zocecia. 
Stones  River  and  Black  River  of  Minnesota. 

LXXVIII.    INTRAPORA  Hall. 

Ramose  from  a  spreading  base  with  compressed  and  dichoto- 
mously  divided  branches;  zooecia  on  both  sides,  tubular,  at  first 
parallel  to  mesotheca,  then  bending  abruptly  outward ;  apertures 
oval,  with  peristome ;  minute  angular  pits,  the  openings  of  tabu- 
lated mesopores,  in  the  interspaces,  sometimes  closed  by  calcareous 
tissue.     Dev.-Miss. 

135.  I.  puteolata  Hall.  Devonic. 
Flattened,  dichotomously  branching  frond,  from  spreading  base; 

width  usually  2  to  4  mm.  but  sometimes  20  mm.  or  more ;  oval 
apertures  closely  and  irregularly  disposed,  frequently  in  contact, 
with  strong  peristomes,  interspaces  and  margins  with  angular  pits 
or  mesopores. 

Hamilton  of  Falls  of  the  Ohio. 

LXXIX.   CosciNELLA  Hall. 

Explanate  fronds  of  anastomosing  branches  from  spreading 
base ;  zooecia  on  both  sides  of  frond,  tubular,  resting  upon  the 
mdsotheca,  with  rather  long  direct  vestibules  and  irregularly  dis- 
posed circular  apertures;  spaces  between  vestibules  and  margins 
of  fenestrules  occupied  by  numerous  tabulated  mesopores  which 
open  on  the  surface  as  fine  pits.     Dev. 

136.  C.  elegantula  Hall  and  Simpson.  Devonic 
Fenestrules  irregular  in  form,  size  and  distribution ;  apertun. 

circular,  with  pronounced  peristomes,  generally  separated    byy 
single  series  of  mesopores  only. 
Hamilton  of  Ontario. 

LXXX.    Rhinidictya  Ulrich. 

Bifoliate   ramose,  of   narrow   compressed    biifnK  Itiiljir:  strai -' 
edged  branches  with  parallel  margins,  attach ed^^vj 
pandedbase;  apertures  between   longitudinal  i 
flexuous  ridges,  carrying  a  crowded   row  oivf^ 
space  around  apertures  sloping  to  summit  o(\t^ 

137.  R.  mutabilis  Ulrich.     (Fig.  208,  /. ) 
Branches  commonly  from  2.3  to  3.2  mm.  ^^^\^'^^ -fp^^^^'^'^ £iilP^^^' ■  - 

vals  of  from  7  to  16  mm.;  non-celluliferous 
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wanting;  zooecia  in  14  or  15  rows,  the  intervening  ridges  carry- 
ing granules;  apertures  direct. 

Stones  River  to  Trenton,  Minnesota  and  Iowa. 

138.  R.  trentonensis  (Ulrich).  Ordovicic. 
Marginal  apertures  generally  somewhat  larger;  interspaces  thin, 

without  granules ;  superior  hemiseptum  not  developed. 

Stones  River  of  Tennessee,  Minnesota,  Wisconsin  and  Illinois. 

LXXXI.  Phyllodictya  Ulrich. 

Bifoliate,  simple  or  irregularly  branched,  from  an  expanded  at- 
tached base ;  long  tubular  zooecia  with  diaphragms,  but  without 
hemisepta,  bending  very  gradually  outward  from  central  axis,  form- 
ing oblique  apertures  with  posterior  edge  lip-like ;  wide  subsolid 
interspaces,  traversed  vertically  by  minute  tubuli,  which  appear  as 
papillae  upon  the  surface.     Ord. 

139.  P.  varia  Ulrich.     (Fig.  208,/)  Ordovicic. 
Leaf-like  expansions,  surface  with  smooth  or  finely  granulated 

striate  maculae  at  4  mm.  intervals;  apertures  pyriform,  oblique, 
with  peristome  strong  posteriorly ;  granulose  vertical  ridges  be- 
tween the  apertures. 

Black  River  of  Minnesota. 

LXXXII.   Pachydictya  Ulrich. 

Bifoliate,  ramose,  of  narrow,  bifurcating  stipes  with  parallel 
margins;  or  irregular  undulating  fronds  with  acute  non-poriferous 
margins;  surface  with  small  maculae,  surrounded  by  apertures 
slightly  larger  than  the  average  ;  marginal  rows  of  apertures  some- 
times larger  than  average ;  zooecia  thin-walled,  elliptical  or  sub- 
quadrate,  separated  by  small  vesicles ;  vestibules  direct,  thick- 
walled,  ring-like  in  section  ;  interspaces  with  minute  tubuli ;  one  or 
more  diaphragms  present.     Ord.-Sil. 

140.  P.  fimbriata  Ulrich.     (Fig.  214,  a.)  Ordovicic 
Branches  from  2  to  5  mm.  wide,  with  subparallel,  wavy  or  ruffled 

non-poriferous  margins ;  apertures  in  rows  in  central  area,  between 
lines  of  minute  pores. 

Black  River  of  Minnesota  and  Stones  River  of  Tennessee. 

141.  P.  acuta  (Hall).  Ordovicic. 
Differs  from  the  preceding  in  its  smooth  non-poriferous  margin 
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and  the  greater  interspaces  between  the  apertures,  which  are  much 
larger  near  the  margin  than  at  the  center. 

Trenton  of  New  York,  Kentucky,  Iowa,  Minnesota  and  Manitoba. 
142.  P.  crassa  (Hall).  Siluric. 

Branches  2.5  to  3  mm.  wide ;  cells  elliptical,  with  strong  peris- 
tomes and  separated  by  slightly  wavy  ridges;  a  marginal  row  of 
latter  apertures,  with  a  non-celluliferous  striated  margin. 

Clinton  of  New  York,  Ohio  and  Ontario;  Niagara  of  New 
York;  Anticosti  group  of  Anticosti. 


LXXXIII.  CVSTODICTYA  Ulrich. 
Ramose,  of  two  layers  of  celts  grown  back  to  back,  cross  sections 
elliptical;  subparallel  margins  non-poriferous;  apertures  subelUp- 
tical  in  linear  series  between  longitudinal  ridges,  with  lunarium  on 
marginal  side  of  apertures ;  interspaces  finely  striated,  granulose 
or  smooth.     Worn  specimens  show  pits  and  cells.     Dev.-Carb. 

143.  C.  gUberti  (Meek).     (Fig.  214,  6.)  Devonic. 
Repeatedly  branching  rows  of  apertures  and  separating  ridges, 

increasing  rapidly  by  interpolation  on  the  branches. 

Onondaga  to  Hamilton 
of  Ohio  and  Ontario ;  Ham 
ilton  of  Falls  of  the  Ohio 
and  Utica,  Indiana. 

144.  C.  hamiltoDensis  Ul 
rich.  Devonic 
Branches  bifurcating,  2  5 

to  3  mm,  wide;  apertures 
nearly  circular,  alternatmg 
in  adjoining  rows. 

Hamilton  of  Iowa,  Illi 
nois,  Wisconsin,  Western 
New  York  and  Manitoba 

145.  C.  incisurata  (Hall) 
Branches  bifurcating  from  ^  t 

or  slightly  diverging;  ridges  co  t 

often   cause   denticulatlons    s  u 

apertures  circular  to  oval  or   rre„ 

Hamilton  of  Central  and  Wet 
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LXXXIV.  DicHoiRYPA  Ulrich. 
Like  CysloJictya,  but  in  form  a  lai^e,  thia,  bifoliate  expansion, 
with  solid  maculx  on  surface.    Dev.-Miss. 

146.  D.  lyroides  UlHch.     (Fig.  214,  c.)  Mississippian. 
Frond  free,  lyre-shaped,  with  thick,  solid,  rounded  margins ; 

surface  with  broad  monticules,  with  solid  circular  or  substellate 
maculae,  bordered  by  larger  cells. 
St.  I^uis  of  southern  Kentucky. 

LXXXV.   Taniopora  Nicholson. 
Differs  from  Cystodictya  in  having  a  strongly  elevated,  longitudinal 
central  ridge  on  each'face,  making  cross-section  somewhat  rhom- 
boidal.     Dev. 

147.  T.  exigna  Nicholson.     (Fig.  212.)  Devonic. 
Non-cellulirerous  margin  comparatively  narrow,  carinz  on  main 

stem  and  branches  strong,  rounded ;  apertures  circular,  with  strong 
peristomes. 

Hamilton  of  Western  New  York  and  Ontario. 

148.  T.  penniformis  Nich- 
olson, Devonic. 
Keel  broader  and  more 
strongly  elevated,  and  non- 
celluliferous  margin  wider, 
than  in  the  preceding;  aper- 
tures arranged  in  oblique 
transverse  rows;  peristomes 
pronounced. 

Hamilton     of     Western 
New  York  and  Ontario. 


Fig.  111.  Tauiepora  tjigua.  a,  fragment 
X  I ;  KoAt,  wnall  portion  X  6-  (After  Hall 
■od  SimptoD. ) 


LXXXVI.   CosciNiUM  Kcyserling. 

Diflers  from  Cystodictya  in  having  the  branches  inosculating  at 
short  intervals,  so  as  to  produce  broad  fronds,  perforated  at  rhyth- 
mic intervals  by  elliptical  or  circular  fenestrules,     Dev.-Carb. 
149.  C.  cribriforme  Prout.  Devonic. 

Cells  tubular,  very  oblique,  the  apertures  trilobate,  or  when 
worn,  arched  or  subtriangular,  closely  and  irregularly  disposed  ; 
fenestrules  varying  greatly  in  si:te  and  distance  from  each  other; 
lunarium  elevated. 

Hamilton  of  Falls  of  the  Ohio  and  Utica  Ind. 
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150.  C.  latum  Ulrich.     (Fig.  214,  d,)  Mississippian. 
Branches  wider  than  in  preceding  (4-5  mm.);  cell  apertures  ele- 
vated and  disposed  in  diagonal  lines. 

Burlington  of  Illinois  and  Iowa. 

LXXXVII.  AcROGENiA  Hall. 

Segmented,  arising  frorn  cylindrical  rootlets,  two  segments  from 
truncated  ends  of  preceding  one,  each  obconical  and  striated  at 
the  base,  later  becoming  flat- 
tened and  bearing  apertures  in 
linear  series,  separated  by  ridges, 
largest  in  marginal  row;  lunarium 
prominent.     Dev. 

151.  A.  prolifera  Hall.  (Fig. 
213.)  Devonic. 
Apertures  small  and  circular, 

with  weak  peristomes,  and  in 
rows,  separated  by  continuous 
longitudinal  ridges. 

Hamilton  of  Central  and  West- 
ern New  York. 

LXXXVIII.  Prismopora    Hall. 

Ramose,  of  triangular  bifurcat- 
ing or  trifurcating  branches, 
sometimes  anastomosing  and 
forming  clumps;  faces  subequal, 
usually  slightly  concave,  edges 
sharp,  serrated,  or  wavy ;  the  zo- 
oecia   arising    from    mesothecae 

which  radiate  from  center  to  margins;  apertures  sonietimesoifr*> 
summit  of  small  papillae;  interzooecial  spaces  vcsrculate,  often  s^Viifi^f^ 
on  the  surface.     Dev.-Carb.  -^  •   •-        -"  _     •^ 

152.  P.  triquetra  Hall. 
Faces  of  branches  from  3  to  6  mm.  \vide,>| 

in  diagonal  transverse  rows  from  center  of  t  * 
nent  posteriorly ;  relatively  wide  non-celliili- 
eating  branches  frequent. 

Hamilton  of  Falls  of  the  Ohio. 


Fk;.    213.     AiTOi^'ftiid   prolifera  : 


frond,  X  *»  ♦'^"*^   '. ''')  ''"1^11    fra^iiiciit. 
largcd,    •   6.     (^Alter  Hall  and  Simp-- 


^ 

}:^^^\ 


BRYOZOA—CRYPTOSTOMATA. 


163 


LXXXIX.   ScAiARiPORA  Hall. 
Like  Prismopora,  but  with  faces  of  triangular  branches  crossed 
by  salient  transverse  ridges,    Dev. 

153.  S.  scalaiifonnls  Hall.  Devonic. 
Faces  of  branches  3.5  to  4  mm.  wide,  ray  concave,  the  transverse 

ridges  at  intervals  of  t.5  mm.  and  having  a  height  at  center  of  face 
of  I  mm.;  celluliferous;  apertures  circular,  with  pronounced  per- 
istomes,  irregularly  disposed. 
Hamilton,  Falls  of  the  Ohio. 

XC.  Glyftopora  Ulrich. 

A  thin  expansion,  with  salient  ridges  or  crests  on  both  surfaces, 

uniting  into  cup-shaped  cavities;  tidges  sometimes  pronounced 

and  leaf-like,  composed  of  two  layers  of  zocecia  arising   from  a 

mesotheca;  upper  surface  with  solid  maculae  or  dimples.     Miss. 

154.  G.  sagenella  (Prout).     (Fig.  214,  e.)  Mississippian. 
Cups  elongate,  often  groove-  or  channel-like ;  summit  of  ridges 


Fia  ai4-  •»,  PathydiOya  fimbriala,  X  J*  ""J  X  4ji  ;  *,  CyUodirlya  gilierti, 
X  3  i  fp  Dichttryfa  lyraida,  fragment  showing  base,  X  Ji  1  ■'p  Costinium  latum,  X  %  I 
/,  Cfyflcfora  lagenella,  X  ^  : /.  Evaclinopora  radiala,  bual  and  lateral  »iews,  X  %  i 
g,  E.  grandit,  X  ^;  h,  Aclineltypa  pnuliaris,  surface,  X  <Ji  1  '.  WoUh/nafora 
tpineta,  rragment  shoving  ipiucs,  X  4X>  ^"^  portion  oi  lame  cnUiged,  X  14 ;  '• 
SlUlatrypa punctipoTB,  X  >i,  uid  fTagmenl,  X  >•     (After  Ultich  and  Hall.) 
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sharp,  non-poriferous;  apertures  subcircular,  with  unequal  peri- 
stomes. 

Keokuk  of  Iowa ;  Warsaw  of  Illinois. 

155.  G.  (Phractopora)  megastoma  (Ulrich).  Mississippian. 
Cups  large ;  apertures  large,  subcircular,  most  pronounced  at 

angles  of  cups;  maculae  conspicuous  often  on  broad  elevations; 
apertures  larger  near  maculae ;  generally  only  fragments  of  cups 
found. 

Keokuk  of  Illinois  and  Iowa  ;  Waverly  of  Ohio. 

XCI.  EvACTiNOPORA  Mcek  and  Worthen. 

Free,  of  four  or  more  vertical  leaves  of  cruciform  or  stellate 
arrangement;  rays  united,  thick  and  nonporiferous  in  basal  por- 
tion, free,  with  subcircular  apertures  on  both  sides  in  upper  part ; 
vesicular  interspaces,  solid  at  surface.     Miss. 

1 56.  E.  grandis  Meek  and  Worthen.    (Fig.  2 1 4,  ^.)   Mississippian. 
Large,  transverse  diameter  probably  7  inches ;  rays  4  ;  apertures 

small,  regularly  arranged  in  quincunx  order,  separated  by  about 
twice  their  width. 

Burlington  of  Iowa  and  Illinois. 

157.  E.  radiata  Meek  and  Worthen.    (Fig,  214,/.)    Mississippian. 
Rounded  below,  above  of  eight  solid  subcarinate  rays,  with  cir- 
cular pores  on  thiii  portions  of  rays  ;  greatest  diameter,  from  tip  to 
tip  of  rays,  22.5  mm. 

Keokuk  of  Missouri  and  Kentucky. 

XCII.   AcTiNOTRYPA  Ulrich. 

A  thin,  bifoliate  expansion,  with  8  to  10  vertical,  septa-like  rid;^^ 
in  aperture,  extending  along  sides  of  vestibule.     Miss. 

158.  A.  peculiaris  (Rominger).     (Im>.  214.  //.)-/,_  AlississippLul 

Apertures  regularly  arranged  in  diagonal  intersecting^  seiiS* 
florifbrm  from  tooth-like  projection  of  pseud()^^o;)t?B?sipei  ;>tvriirj^ 
raised  ;  minutely  punctured  or  granular  sn\ ^^^^^^^^^^0^^''^'^^*-''^^^ 
acterize  the  surface  at  variable  intervals. 

Keokuk  of  Missouri,  Iowa  and  Illinois. 


XCIII.     WOKTHENOIH.KA   i 

Bifoliate,  branching  or  palmate,  with   r    ';2^ 
gate  rhomboidal  zooecia  with   semi-elli[)iiL  i 


iipfsftuim^  the 


ly^ 
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catcd  posterior  margin  somewhat  raised ;  line  of  junction  between 
zocecia  marked  by  ridge ;  plain,  elongate  triangular  space  below 
aperture.     Miss. 

159.  W.  spinosa  Ulrich.     (Fig.  214,  i.)  Mississippian. 
Elongate  branches  3  or  4  mm.  wide,  0.5  to  0.8  mm.  thick ; 

acutely  elliptical  in  section;  mai^ins  subparallel,  with  a  series  of 
slender  spines,  pointing  obliquely  upward. 
Keokuk  or  Illinois  and  Iowa. 

XCIV.    LiCHENALlA   Hall. 

Subcircular,  unilaminar  expansion,  with  prostrate,  elongate  sub- 
rhomboidal  zocecia,  having  direct  subtubular  vestibules  and  rounded 
apertures  with  peristome  much  elevated  on  posterior  side.    Sil. 

160.  L.  conceotiica  Hall.     (Fig.  215.)  Siluric. 
Cup-form  in  young,  flattened  at  maturity,  and  variously  contorted 

from  irregular  growth  or  accident ;  concentrically  striate  and  rugose 


Fio.  »I5.     LiiAmaiia  conierUrica,  with  enlargement  of  rngment.     (After  H»ll. ) 


surface  on   non-celluliferous  side;   apertures  in  concentric  lines, 
opening  on  summit  of  elevated  pustules. 
Niagara  of  New  York,  etc. 

XCV.    DlAMESOPORA   Hall. 
Ramose,  of  hollow  stems,  lined  internally  by  an  cpitheca ;  simple 
hexagonal  or  rhomboidal  zocecia  with  oval  orifices  in  anterior  half 
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forming  with  growth  tubular  vestibules,  separated  by  compact^or 
horizoatally  laminated  interspaces;    peristomes  equally  elevated, 
or  highest  posteriorly.     Siluric. 
l6i.  D.  dichotoma  Hall.     (Figs.  216,  a,  216,  d.)  Siluric. 

Regularly  bifurcating,  generally  filled  with  rock  matrix,  or 
crushed ;  interior  of  hollow  branches,  transversely  striated,  apertures 
in  regularly  ascending  spiral  lines,  strongly 
elevated  posteriorly. 

Niagara  (Rochester)  of  New  York,  etc. 

XCVI.   Stictotrypa   Ulrich. 
Ramose,    not    pointed     at    the     base; 
branches  dichotomously  dividing,  narrow,       ^i"-  2if>.  a.  Dunu.s.f.'m 
compressed,  with  circular  or  elliptical  aper-   "'''*'"'"""  '■ii'^'i;'--'!  sii...viri)j 
tures,  evenly  elevated  peristomes,  and  flat 

or  concave  interspaces  of  horizontally  laminated  solid  tissue,     Sil. 
162.  S.  punctipora  Hall.     (Fig.  214,  A)  Siluric. 

Flattened,  bifurcatinf;;  apertures  min- 
ute, punctiform  witli  elevated  peristomes 
arranged  in  diagonal   series. 

Niagara  (Rochester)  of  New  York, etc. 


XCVIl.    P,\Li-:srHAi<A  Hall 

Thin  incrustations  witli  short,  dir 

eralty  thin-walled  zoirci,!,  with  Ir 

agonal  or  polyjjonal  apertvire-.     1  ' 

163.  P.  incrustans  MalL  I.omli- 
On  s\K\\s{SfinJ\rl-.i!.>i::M',u^  ■ 

bodies  ;  0.1  to  I. o  run  1    ihi.-i,  ;   <;', 

onal    in    contact;  w 

with  obtuse  spjuns, 
Helderber^ian  u; 


fora  dichotoma.  nstuitl  si 
tbowing  &iikl  boUov 


MESOZOIC   AND    CKNO/OI 
Order  CYCLOSl'OM 

XCVIU.     FlI.lFASCII.KKA    <!•' 

Irregularly  branching,  repent  zoaria,  wr 
of  from  two  to  five  or  more.     Cret.-Tcrt. 
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Fig.  217.  a,  Fili/aicigera  megaro,  X9.  '"P  ""^  ''^'  views;  t,  Diuoiparsa  va- 
riant, surface,  X  ^ !  fi  Oivaria  duniovt,  portion  of  branch,  X  4X  1  '^i  fragnicnt 
ibowiog  gonocyst,  X  '"l  '" t  broken  gonocyst  lo  show  lobes,  X  ^"1  '^1  Ctriofora  mi- 
trfpora,  complete  mass,  X  3>  ""d  SQrf»ce,  X  •<>;  '■  Biflustra  toria,  SDrface,  X  •<>; 
f,  Omjnhectlla  digilala,  surface,  X  1"  1  ■""^  single  lOCTcium  showing  lunarium-lilie 
process,  X  '5  i  /•  Mimbranifora  oblonguta,  surface,  X  '° !  ^i  ^-  rimulala,  surface 
of  small-celled  rariety,  X  '<> !  '■  Adantllopsii  umbilicala,  surface,  X  ^  •  /i  Sihitope- 
rella  informala,  eotire  mau,  X  jj  i  />  lurface  of  same,  X  S.  (Afler  Ulrich  and  Md. 
Geol.  Sarr.) 

164.  F.  megara  Lonsdale.     (Fig.  217,  a.)  Cretacic. 
Minute,  encrusting,  with  attached  portion  flattened,  cluster!!  of 

tubes  rising  at  nearly  right  angles  from  attached  part. 

Rancocas  formation  of  New  Jersey. 

XCIX.  DiscosPARSA  d'Orbigny. 

Like  Birenicea,  but  the  obconical  or  cup-shaped  zocecia  attached 
by  center  of  base  only.    Crct  -Tcrt. 

165.  D.  variana  Ulrich.     (Fig.  217,  b.)  Cretacic-Eoccnic. 
Apertures  more  or  less  radially  arranged  about  small  depressed, 

smooth  maculae  ;  ringlike  peristomes;  interspaces  solid. 

Common  in  Upper  Cretacic  (Rancocas)  at  Vincentown,  N.  J,, 
and  in  the  Aquia  formation  of  Maryland. 

C.  Cavaria  Hagenow. 

Ramose,  with  cylindrical  branches,  the  hollow  axis  divided  by  a 
number  of  plates ;  apertures  all  around  the  stem,  immersed  and 
with  prominent  peristomes.     Gonocysts  present. 
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i66.  C.  dumosa  Urich.     (Fi'g.  217,  c.)  Eocenic 

A  bushy  mass  of  frequently  and  irregularly  dividing  and  coa- 
lescing branches  1.5  to  3.0  mm.  thick ;  surface  with  maculae  slightly 
depressed,  smooth  or  with  mesopores ;  gonocysts  large  rounded  or 
irregular  inflations ;  axial  hollow  0.2  to  0.4  mm.,  with  partitions 
incomplete. 

Aquia  formation  of  Maryland. 

CI.   Ceriopora  Goldfuss. 

Encrusting,  massy,  lobate,  or  ramose  often  in  two  or  more 
superposed  layers  of  tubes ;  tubes,  of  one  kind,  subequal,  in  close 
contact  with  amalgamated  porous  walls ;  apertures  round  or  poly- 
gonal over  entire  upper  surface. 

Abundant  in  Alpine  Trias,  less  so  in  Jura,  common  in  Cretacic ; 
Tert. 

167.  C.  micropora  Goldfuss.     (Fig.  217,  d.)  Eocenic. 
Depressed  globular,  hollow  beneath  ;  apertures  polygonal  varia- 
ble in  size. 

Nanjemoy  formation  of  Maryland. 

CII.     Heteropora  Blainville. 

Generally  ramose,  sometimes  of  several  layers  of  tubes  ;  aper- 
tures rounded,  with  raised  peristomes  ;  mesopores  numerous,  angu- 
lar, usually  completely  surrounding  the  zooecia  or  in  clusters,  their 
orifices  closed  in  perfect  specimens.  Structure  as  in  Ceriopora. 
Jura-Cret.,  abundant  and  Tert.-Recent  rare. 

168.  H.  panricella  Gabb  and  Horn.  Crct.-Mioccnj^ 
Branches  round,  irregular,  often  anastomosing,  of  several  layt^^ 

of  cellules ;  apertures  subregularly  disposed  with  numerous  rouif^ 
mesopores,  and  marked  peristomes. 
Upper  Cretacic  of  New  Jersey. 

169.  H.  tortilis  Lonsdale.  «  MioccnV 
Apertures  placed  irregularly,  with  large  irrei:;:u|'n:,.;m^^^^^ 

pores  and  thin  walls. 

Miocenic  of  Virginia  and  South  Carolina 

Order   CHILOSTOMATA^ 

GUI.    BiFLUSTRA  d'Orbi^^n 

Colony  lamellose  or  ramose,  cellules  on..^  :> 
series,  with  slightly  elevated  peristomes,  the  aiuc 


'*»f>i 
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membranous ;  the  two  layers  of  cells  separate  readily  along  the 
median  line.     Cret.-Recent. 

170.  B.  torta  Gabb  and  Horn.     (Fig.  217,  c.)  Cret-Tert. 
Small,   of  compressed   branches,  usually  twisted ;  cellules  in 

longitudinal  lines,  usually  in  quincunx;  close  together;  aperture 
oval,  about  half  of  the  cell  surface,  without  lips  or  peristomes; 
colony  increases  in  width  by  interpolation  of  new  rows  of  cells. 
Rancocas  of  New  Jersey  and  Aquia  of  Maryland. 

CIV.   Onychocella  Waters. 
Encrusting  or  erect,  branches  compressed,  zooecia  hexagonal 
with   raised  margins  (unless  worn),  oral   openings  semilunar  or 
crescentic  ;   scattered  avicularian  openings   in   pearshaped  areas. 
Cret  .-Recent. 

171.  0.  digitata  Morton.     (Fig.  217,/.)  Cret-Tert. 
Branches  compressed,  acutely  elliptical,  bifurcating,  somewhat 

twisted,  2.5-3.0  mm.  wide.  Zooecia  bounded  by  a  slightly 
impressed  line,  apertures  in  front  of  center.  Small  subcircular 
cells  (avicularia)  on  margins  and  below  bifurcation. 

Upper  Cretacic  (Rancocas)  of  New  Jersey,  Aquia  of  Maryland. 

CV.   Membranipora  Blainville. 

Encrusting,  irregular  calcareous  or  subcalcareous  expansions ; 
zooecia  irregularly  arranged  or  in  rows,  with  variously  shaped 
apertures  according  to  the  degree  of  calcification  of  the  front  wall  of 
the  zooecium.     Cret.-Recent. 

172.  M.  plebeia  Gabb  and  Horn.  Cretacic. 
Encrusting,  sometimes  on  O,  digitata,  cells  generally  in  radiating 

lines,  elongate  to  pyri form,  separated  by  depressed  lines ;  apertures 
large ;  oral  openings  occupying  the  whole  cellule. 
Rancocas  of  New  Jersey. 

173.  M.  abortiva  Gabb  and  Horn.  Cretacic. 
Cells  elongate  pyriform  to  suboval,  irregularly  arranged ;  aper- 
ture occupying  about  half  the  cellule,  nearly  terminal  often  acum- 
inate in  front  and  wide  behind. 

Common  in  the  Upper  Cretacic  of  Timber  Creek,  and  near 
MuUicaHill,  N.  J. 

174.  M,  oblongtila  Ulrich.     (Fig.  217,^.)  Miocenic. 
Zocecial  apertures  in  longitudinal  series  elongate  ovate  to  sub- 

quadrate,  about  twice  as  long  as  wide,  occupying  entire  cellule; 
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walls  generally  thick,  with  numerous  thin  spines  projecting  in- 
ward from  them. 

Choptank  and  Calvert  formation  of  Maryland. 

175.  M.  rimulata  Ulrich.    (Fig.  217,  A.)  Eocenic. 
Zooecia  hexagonal,  arranged   quincuncially    with   longitudinal 

rows  generally  regular ;  apertures  occupying  entire  cell,  quite  reg- 
ularly ovate  in  form;  interapertural  space  narrowed  and  rounded, 
sometimes  angular,  often  with  depressed  central  line. 
Aquia  formation  of  Maryland. 

CVI.  Adeonellopsis  Macgillivray. 

Encrusting  with  bulbous  cells  having  subcircular  to  semicircular 
opening,  beneath  which  is  a  second  circular  or  crescentic  pore. 
Cret-Tert. 

176.  A.  umbilicata  (Lonsdale).     (Fig.  217,  /.)  Miocenic. 
Irregular  nodose  masses  of  numerous  layers ;  zooecia  irregular, 

central  and  anterior  portion  elevated  and  outline  of  each  marked 
by  a  row  of  pores;  upper  front  wall  coarsely  punctate;  orifice 
anterior,  semielliptical,  2  smaller  apertures  on  the  proximal  portion 
of  the  cell. 

Chesapeake  Group  of  Virginia  and  Choptank  formation  of  Mary- 
land.    Common. 

CVII.  ScHizopoRELLA  Hincks. 

Zoaria  variable;  zooecia  urn  shaped,  the  front  entirely  calcified  ; 
orifice  varying  from  semicircular  to  suborbicular,  with  a  distincg 
notch  or  sinus  in  the  lower  margin.     Cret.-Recent. 

177.  S.  informata  (Lonsdale).     (Fig.  217,/)  Mioccna^^ 
Irregular  botryoidal  or  nodulose  masses  of  superposed  layers  uli 

zooecia,  20  to  40  mm.  in  diameter;  cells  with  terminal  subcirciiKi^ 
orifice  with  distinct  peristome  and  deep  and  sharpjvioxinial  not\l| 
entire  surface  punctate;  avicularia  uncommon.;!^ 

Chesapeake   group  of  Virginia   and    Ch(|[ji 
Maryland. 

Class  Brachiopoda. 

Brachiopods  are  marine  animals  secretin' 
or  valves  which  may  be  calcareous  or  phos|>r 
valves  are  dorsal  and  ventral  in  position  ancl'S^ 
size,  a  larger,  \he  pedicle  or  ventral  valine  and 
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or  dorsal.  They  are  usually  attached  to  some  foreign  object,  such 
as  rocks,  etc.,  by  a  fleshy  stalk,  the  pedicle  (Fig.  219,  5) ;  this  pos- 
terior prolongation  of  the  animal's  body  passes  through  an  open- 
ing, the  delthyriutn^  or  the  more  restricted  yj7r^2:w^«  at  the  posterior 
end  of  the  pedicle  valve.  The  shell  is  sometimes  anchored  by  spines 
and  sometimes  it  is  cemented  to  its  support  [Crania), 


C-.->Sr 


A 

Fig.  218.     Diagram  of  Spiriftr.     (AB)  loogitudiDal  axis  marking  the  height; 
{CD)  transverse  axis  marking  the  width;   (A)  anterior  (front)  end;  (B)  posterior 
(beak)  end;  (h)  hinge  line;  (ca)  cardinal  area;  (r)  cardinal  extremities;  (dt)  del- 
thyrinm  ;  (m)  umho;  (a)  apex  or  beak. 

The  interior  of  the  shell  is  lined  by  the  mantle,  a  membranous 
reduplication  of  the  body  wall,  which  is  often  studded  with  minute 
caeca  or  blind  tubes  which  enter  the  perforations  (tubules)  of  the 
shell,  thus  giving  the  shell  a  punctate  structure.  The  pedicle  valve 
is  secreted  by  the  ventral  and  the  brachial  valve  by  the  dorsal 
mantle  lobe.  In  the  Protremata  the  dorsal  surface  of  the  pedicle 
secretes  a  third  shellpiece,  the  deltidtum,  or  pedicle  plate,  which 
unites  with  the  posterior  margin  of  the  pedicle  valve  and  continues 
to  grow  anteriorly  {JSchuchertella,  Fig.  276).  In  the  Telotremata, 
where  this  deltidium  is  absent,  the  extension  of  the  ventral  mantle 
lobe  effects  the  protection  of  that  portion  of  the  pedicle  by  a  secre- 
tion of  two  plates,  the  deltidial  plates  or  deltaria  which  may  unite 
to  form  the  pseudodeltidium.  In  some  of  the  Neotremata  [Orbicu- 
laidea,  etc.),  a  single  plate,  the  listrium^  forms  between  the  apex  of 
the  pedicle  valve  and  the  opening  for  the  pedicle.  In  some  forms 
(Spirifer)  the  delthyrium  is  filled  by  the  deposition  within  the  shell 
of  solid  calcareous  material.  In  extreme  cases  a  tubular  sheath,  the 
syrinx,  is  formed  on  this  calcareous  MXxng^Syringothyris)  (Fig.  436). 

Externally  the  shell  is  marked  with  concentric  lines  (growth 
lines)  which  represent  the  successive  stages  of  growth ;  as  the  shell 
grows  a  new  layer  is  added  to  the  inside,  projecting  beyond  the  pre- 
ceding layer,  thus  forming  a  •*  series  of  outcrops."    These  growth 
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lines  are  more  or  less  conspicuous.  Besides  this  ornamentation, 
shells  frequently  bear  folds  or  plications  radiating  from  the  region  of 
the  beak  to  the  anterior  portion  of  the  valves  (Spirifer,  Fig.  218, 
Magellania,  Fig.  219,  4-5).  When  these  are  fine  they  are  gener- 
ally spoken  of  as  striations.  Frequently  the  striae  alternate  in  size. 
They  may  increase  by  intercalation  or  implantation  of  new  ones 
between  the  diverging  older  ones,  or  these  latter  may  bifurcate. 
(See  Figs.  251  to  275  for  variations).  Frequently  the  median  line 
of  the  brachial  valve  bears  a  much 
larger  fold  called  the  median  fold, 
while  the  corresponding  large  depres- 
sion on  the  pedicle  valve  is  called  the 
median  sinus  {Spirifer^  Fig.  409).  In 
some  forms  the  sinus  and  fold  are  re- 
versed in  position  [Anastrophia,  Gypi- 
dula,  Enteletes,  etc.).  while  in  others 
they  are  entirely  wanting  {Whitfield- 
elld). 

The  length  or  height  of  the  shell  is 
the  distance  from  the  hinge  line,  or 
line  of  junction  of  the  valves,  through 
the  middle  of  the  shell  to  the  opposite 

edge  or  front  (A-B  in  Fig.  218).       The    j.lates  ;   3,  the  same  alier  cc.niplclfcd 

Tvidth  is  in  the  direction  at  right  an 
gles  to  this  or  on  a  line  extendi  11^^; 
from  side  to  side  of  the  shell  [C-D  in 
Fig.  218).  The  thickness  is  in  the 
direction  perpendicular  to  the  plane 
of  length  an3  width  through  the  cen- 
ter of  the  valves. 

There  is  usually  a  flattened  area  at 
the  posterior  portion  of  each  valve  between  tiu;. /\v?/'   (.</)  and  tJU; 
hinge  line  {Jt)  and  extending  to  the  ^'^^'^^^'-'^^.^^ 
cardifial  area  (ca  in  Fig.  218).     The  cardina 
valve  is  the  higher. 

In  the  Articulata  a  pair  of  teeth  on  the  piVs 
pedicle  valve  fit  into  corresponding  socktLs  ai 
Fitting  between  the  teeth  of  the  pedicle  \  aK 
tion  of  the  brachial  valve,  the  cardiiial  procci>s  ( k 
sockets  are  usually  absent  in  the  Inarticulata.    Ui« 


Fi(;.  219.  I,  helthyriuni  of 
ytniiiLj  K'tyHihoUiHn  without  dclti- 
<lial  [)lates  ;  2,  the  same  at  a  later 
staj^e   witli  two  triangular  delti'lial 


jrrowth  ;  showiiii^  jctimn;^  ■'f(U  Itidial 
plates,  and  liuiitatiuu  (»!  j.fdit  Ic 
openintj  to  \entral  htak  (  lOrariu-ii  i; 
4,  dorsal  view  of  Md^r'.,!i:;r.  /'.■ 
(■<//c,  vhouiti^  conii'lclt  d  <lcii: 
l)late^  d:i\  5,  J^rotile  « >!  ^nii, 
ventral  (  jiediile)  valve  ; 
;  hiaeliial)  \al\e  ;  /,  pcdieic 
ter  r.et  ilieri. 
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bounded  on  the  inside  by  hinge  plates  which  are  united  above  with 
the  cardinal  process.  Similar  plates,  the  dental  plates ^  bound  the 
inner  side  of  the  teeth ;  at  times  these  unite  before  reaching  the 
bottom  of  the  shell,  thus  forming  a  plate  or  cup  upon  which  are 
fastened  the  diductor,  adductor  and  pedicle  muscles.  This  cup  is 
called  the  spondyltunt  [Gypidula),  In  some  genera  {Metista,  etc.)  a 
free  plate,  of  different  origin,  the  shoe-ltfter  process,  occurs  in  place 
of  the  spondylium.    The  solid  or  excavated  platforms  in  some  of 

the  Atremata  ( 7>/V«^rif//«,  Fig. 
226)  are  homologous  to  the 
spondylium.  A  corresponding 
structure  sometimes  occurs  in 
the  brachial  valve  where  it  is 
known  as  the  cruralium.  The 
muscle  areas  are  more  deeply 
impressed  upon  the  posterior 
portion  of  each  valve.  This 
area  in  each  valve  is  frequently 
divided  into  halves  by  a  ver- 
tical plate  or  septum  extending 
from  beneath  the  beak  ante- 
riorly,   never     reaching     the 

FIG.  220.     I,  Dorsal  valve  of   Terebratu-  ^0"^  of  the  shell  (Fig.  233.  S). 

Una  septenlrionalis  with  cirrated  brachia  at-  Curving    forward    from    the 

Uched;  showing  relation  of  calcareous  loop  posterior  portion   of  the    bra- 

which  is  darkly  shaded ;  2,  Ccntroncllifomi  ^^^^^  ^^j^^  ^^   ^^^^  jj^^  Crura- 

st^eof  loopof  DUlasma  turgidumy^6\  I,  .                 •        r     l    _^ 

^r  .      J,       .    ^      ^.        J  ^  w«,/      hum  there  is  a  pair  of  short 

spirals  and  loop  in  Z>^^«/ira  ««/«/«  X  2 >S  I  w**.*^     ^   ^    ^ 

4,  loop  and  crural  plates  of  adult  Dielasma     processes,  the  Ctura  \   tO  these 

turgidum  X4:  5.  s»dc  ^»c  ©f  *a™«  X4;  in  many  shells  are  united  more 
6,  adult  loop  of  r.r.^r«/fl/iVi  ^^w./a.    (Af-    or  less  complicated  calcareous 

ter  Bcccher,  and  Beecher  and  Schuchert).  .,  ,  ,         ,        ,  .  _.       ,_. 

ribbons,  the  brachidia  (Fig. 
220,  2-6).  When  spirally  coiled  as  in  Spirifer  or  Zygospira  they 
are  called  spiralia  (Fig.  220-3). 

The  valves  are  opened  and  closed  by  muscular  action.  The 
pedicle  valve  is  held  stationary  by  means  of  the  pedicle.  Through 
the  contraction  of  two  pairs  of  muscles  {diductors  or  divartcatars) 
extending  from  the  posterior  portion  of  the  pedicle  valve  to  the 
cardinal  process  on  the  opposite  valve  the  shell  opens,  since  the 
cardinal  process  by  its  position  posterior  to  the  teeth  forms  a  sort 
of  lever  with  the  teeth  and  sockets  as  fulcrum,  and  the  front  of 
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the  brachial  valve  as  weight.  The  valves  close  by  the  contraction 
of  two  muscles  (adductors)  passing  from  the  brachial  to  the  pedicle 
valve.  A  pair  of  muscles  extending  from  the  brachial  valve  and  an- 
other pair  from  the  pedicle  valve  with  insertion  on  the  pedicle, 
enable  the  shell  as  a  whole  to  move  in  many  different  directions. 
In  the  Inarticulata  the  opening  and  closing  of  the  valves  is  effected 
by  a  more  complicated  set  of  muscles.     (See  Lingula,  Fig.  221.) 

The  body  of  the  animal,  lying  in  the  pos- 
terior portion  of  the  shell,  occupies  only 
about  one  third  of  the  interior.  The  body 
wall  gives  off  two  folds  or  mantles,  one 
fitting  closely  to  and  building  the  pedicle 
valve,  the  other  building  the  brachial 
valve.  Most  of  the  space  between  the 
mantles  is  filled  with  the  tentacle-bearing 
lophophore  {V'xg,  220,  l);  this  is  supported 
by  the  brachidium.  Those  portions  of 
the  lophophore  which  diverge  arm-like 
from  the  two  sides  of  the  mouth  are  called 
the  brachia.  Through  this  lophophore  and 
tentacles  as  well  as  through  the  mantle 
the  animal  gets  its  necessary  oxypjcn 
There  is  also  a  cilia-lined  groove,  which  is 
bounded  on  the  outside  by  the  line  of  ten- 
tacles and  on  the  inner  side  by  a  wavy 
ridge,  and  which  extends  from  the  mouth 
along  each  arm  of  the  lophophore. 
Through  this,  microscopic  food  particles 
(diatoms,  infusorians,  etc.)  are  swept  into 
the  mouth  by  the  action  of  the  cilia.  The 
mouthy  a  mere  slit,  is  in  the  middle  of  the 
lophophore;  it  leads  into  a  stomacJi  throni;! 
stomach  leads  into  an  intestine,  which  often  en 

The  body  cavity  or  coelome  extends  into  tiu- 
sends  off  four  csinsAs  { pat/iat  sinnscs  )  into  e.i 
ones  are  much  branched.    Impressions  of  the 
often  found  on  the  inside  of  the  shell  and  <>i 
221,  S). 

The  function  of  the  blood  is  performed  ni  i 
ing  the  coelome  and  moved  by  the  cilia  liniii 
heart  and  some  vessels  leading  from  it  have  r>J^ 


l'"  H ; .  221.  /.  /;/  -  u/,T  r/</rrf\ 
oiitlitio  of  iiiteiior  of  dorsal 
valve  sliowini;  imi->-i  u!ar  and 
va'«uilar  malkinL;■^;  </,  di- 
vai ii  ator  imivi  u'.it  x  ais  ;  ,7,/^ 
a<ljii>l()r  nui>i  ulai  ^(-ais;  /r/, 
jH)«-k'ri«)r  addiulin  ^rais;  (nr^ 
aiiiei  i«)i  addiu-'oi  -i  .n  -  ;  i  v, 
track  01  a'l\  aiii  f  ot  ihe  iini^- 
cular  srars  ;  *,  .^n- at ,  ].tl !.;:;. 'i_j 
,simi>-L'S  ;  /<;,  pD^ici  icr  i- "'  ' ' 
of  I  lit-    laiicr  ;    (•,  iim.-i   i  >^i;  1^ 

tcr  \\'iiiit"-l.l.  ) 
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The  nervous  system  consists  of  a  ring  around  the  oesophagus 
with  two  swellings  or  ganglia  in  it ;  nerves  are  given  oflf  to  the 
rest  of  the  body. 

It  is  apparent  that  the  pedicle  valve  is  so  called  because  the 
pedicle  passes  out  through  it  and  the  brachial  valve  is  so  named 
because  the  arms  or  brachia  are  fastened  to  it. 

Brachiopods  are,  in  the  larval  stage,  free-floating  or  mero- 
planktonic,  and  hence  it  is  during  this  period  of  their  lives  that 
their  distribution  takes  place. 

Brachiopods  appear  in  the  Lower  Cambric;  they  reach  their 
maximum  in  the  Siluric  and  Devonic  and  continue  to  the  present. 
There  are  about  6.000  fossil  species  known  and  140  recent.* 

These  shells  often  appear  very  similar  to  Pelecypods  but  may  be 
distinguished  from  them  by  the  following  characters,  which  as  a 
rule  hold  true : 

Brachiopods.  Pelecypods. 

Equilateral.  Inequilateral. ' 

Inequivalved.  EquivalVed  (generally). 

Pedicle  opening  present  (except  in  No  pedicle  opening  present. 

Atremaia). 

Teeth  in  one  valve,  sockets  in  the  Teeth  and  sockets  in    each  valve 

opposite  valve    (except    Inariic-  (typically). 

ulcUa), 

No  ligament  present ;  valves  opened  Valves  opened  by  ligament  or  resilium 

by  muscles.  at  hinge  line. 

Brachiopods  are  divided  according  to  the  presence  or  absence 
of  teeth  into  two  subclasses  : 

L  Inarticulata  —  Teeth  absent.  Valves  held  in  apposition  by 
muscles.     This  is  subdivided  into  two  orders  : 

1.  Atremata  —  Pedicle  emerging  from  between  the  valves  and 
usually  with  no  pedicle  opening  present. 

2.  Neotremata  —  Pedicle  opening  confined  to  pedicle  valve  and 
modified  by  false  deltidium  or  by  listrium. 

II.  Articulata  —  Valves  articulated  by  teeth  and  sockets.  This 
is  subdivided  into  two  orders : 

1.  Protremata  —  Pedicle  opening  restricted  to  pedicle  valve  and 
modified  by  true  deltidium.  Brachia  have  no  calcareous  supports 
except  very  short  ones  in  Pentamerus. 

2.  Telotremata  —  Pedicle  opening  shared  by  both  valves  in 
early  life  and  u.sually  confined  to  one  in  later  stages.  Brachia 
supported  by  calcareous  supports.     Deltidial  plates  usually  present. 
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Artificial  Key  to  the  Genera. 

A.  Be«k  not  marginal I> 

I.  Shell  cemented,  calcareous,  with  no  pedicle  opening  ox  notch  (rarely  free)..  I. 
I.  Interior  of  each  valve  with  a  large,  elevated  muscular  impression. 

XXV.  Pholidops. 

1.  Interior  of  each  valve  with  three  or  four  muscular  impressions a, 

a.  An  S-shaped  vascular  sinus  present XXIV.  Craniella, 

a.  No  S'shaped  vascular  sinus  present XXIII.   Crania, 

I.  Shell  attached  by  pedicle,  phosphatic ;  pedicle  opening  or  notch  present 2. 

2.  Pedicle  opening  a  narrow  groove,  not  extending  to  the  margin  of  the  shell .  b, 

b.  Pedicle  groove  very  narrow,  extending  almost  to  the  margin  of  the 

shell XIX.   Orbiculoidea. 

b.  Pedicle  groove  suboval,  extending  about  half  way  from  the  beak  to 

the  margin  of  the  valve » II. 

II.  Both  valves  convex,  the  pedicle  the  more  so..  XXI.  Schitoireta. 

II.  Brachial  valve  very  convex  ;  pedicle  valve  concave aa, 

aa.  Pedicle  opening  surrounded  by  a  depressed  area. 

XX.  Discinisca. 
aa.  Pedicle  opening  not  surrounded  by  a  depressed  area. 

XXII.  Rctmerella, 
2.  Pedicle  opening  round,  abruptly  truncating  the  apex c, 

c.  Shell  depressed-convex  ;  beak  elevated XII.  AcrolheU, 

c.  Shell  sub-conical 22. 

22.  Pedicle  valve  with  an  apparent  cardinal  area bb. 

bb.  Two  wart-like  protuberances  on  the  umbo..  XI.  Acrotreta, 
bb.  No  wart-like  protul>erances  on  the  umbo...  XIV.  Jphidea. 

22.  Pedicle  valve  without  apparent  cardinal  area. 

XIII.  Liunarssonia, 

2.  Pedicle  opening  a  triangular  notch d, 

d.  Surface  with  prominent  radiating  pits XV.    Trematis, 

d.  Surface  without  radiating  pits 33. 

33.  Brachial  valve  extending  beyond  the  pedicle  valve  on  all  sides,  cc, 

cc.  Surface  with  radiating  striae XVI.  Schhocrania, 

cc.  Surface  without  radiating  striae XVII.   Lingulodiscina, 

33.  Brachial  valve  not  extending  beyond  the  pedicle  valve. 

XVIII.  Schizobolus. 

B.  Beak  marginal II. 

II.  Cardinal  area  absent  or  if  present  rarely  straight  and  generally  confined  to 

pedicle  valve ;  hinged  line  curved  or  if  straight  very  short 3 

3.  Shell  obolelloid  —  Small,  thick-shelled,  ovate  in  outline.     Cardinal  areas 

vety  short „ e. 

€,  Shell  calcareo-comeous II.  Dicellomui, 

e.  Shell  calcareous 44. 

44.  Umbo  very  conspicuous XXVI.  Kutorgina 

44.  Umbo  not  conspicuous I.  OboMla, 

3.  Shell  trimerelloid  -^  Large,  thick-shelled.  Cardinal  area  of  pedicle  valve 
very  high  ;  beak  straight  and  very  prominent.  Beak  of  brachial  valve 
inconspicuous.  Interior  of  each  valve  has  a  conspicuous  platform  ex- 
tending from  the  beaks  forward f. 
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/.  Platforms  very  prominent  with  conical  cavities  beneath 55. 

55.  Conical  cavities  very  long,  extending  from  one  third  to  one  half 
the  length  of  the  shell  as  shown  by  the  internal  molds. 

V.    Trimerella, 

55.  Conical  cavities  short,  extending  about  one  tenth  the  length  of 

the  shell III.  Dinobolus, 

f.  Platforms  not  very  prominent,  solid  (t.  e,,  with  no  cavities  beneath 

them) IV.  Monomorella. 

3.  Shell  linguloid  —  Elongate,  comeoas,  thin  (except  Linguiasma) g. 

g.  Inequivalved  (pedicle  valve  the  larger,  projecting  posteriorly),  spatu- 

late 66. 

66.  Cardinal  area  distinct ii(/, 

Jd.  Shell  minute  (about  -^^  inch  long).*        VIII.   Leptobolus. 
dd.  Shell  larger  (%\.o  }(  inch  long)  with  high  cardinal  area. 

VI.   LinguIcUa, 
66.  Cardinal  area  not  distinct ;  pedicle  valve  often  much  produced 

at  beak VII.   Linoulcj>is, 

g,  Equivalved.     Surface  glistening 77. 

77.  Platform  present  in  the  posterior  portion  of  each  valve. 

X .    L  in^ulastna . 

77.  No  platform  present IX.   Linguhi, 

3.  Shell  pentameroid  —  Usually  longer  than  wide  and  expanding  in  width 
from  beak  to  front.  Beak  generally  incurved,  not  truncated  by  fora- 
men, rarely  with  area.     Sinus  and  fold  variable,     A  spondylium  in 

pedicle  valve //. 

h.  No  radiating  striae  or  plications 88. 

88.  Sinus  or  fold  present ec 

ee.  Small  (average  length  \  inch) LXII.    Camarella. 

ee.  Not  so  small ■}-. 

t  Umbo  of  pedicle  valve  very  prominent  and  overarching  *. 

*  Sinus  in  pedicle  valve  and  fold  in  l)racliial, 

l.XMIl.    a.-nndo. 

*  Sinus,  when  present,  in  brachial  valve  and  T 

pedicle LX X .    61/  :'h[-^ 

t  Umbo  of  pedicle  valve  small LXVII.    J\n!<inr_^ 

88.   Sinus  or  fold  absent 

ff.   Umbo  of  pedicle  valve  prominent L.XX.    Gyp:  J': 

ff.   Umbo  small LXVfl.   /V«A;v., /' 

h.  With  radiating  strize  or  plications,  without  area.'.. 

99.  Sinus  or  fold  present  ;,   .    • 

^^.    Stria?  or  plications  absent  hoin  unil.o 
ft  Small  (average  length   v^  iru  ti 


**  Umbo  of  pedicle  vaht-  i'' 
**  Umbo  comparative  1\  Mr: 
V^  Shell  outline   suIm'ii* 


V^  Shell  outline  su!)trv;rnv.i 


*  All  measurements  refer  to  adults. 
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gg.  Striae  or  plications  extending  from  umbo  to  front  of  shell,  fff. 
Itt  Pedicle  valve  the  larger  with  more  prominent  umbo.  **♦. 

♦**  Radiating  plications  very  few  and  broad 2''. 

2^^  Umbo  of  pedicle  valve  strongly  overarching. 

LXVIII.  Clorinda. 
2''  Umbo  not  overarching. 

LXVII.   Pentamerus, 
***  Radiating  plications  numerous  and  prominent.  3^^. 
2f'  Spondylium  only  in  pedicle  valve. 

LXXII.   Camarophoria. 
y  Spondylium  in  pedicle  and  brachial  valve 

(cruralium) a^^. 

a"  Umbo  of  pedicle  valve  closely  incurved 
against  the  brachial. 

LXVIII.   GoHnda. 
a'^  Umbo  of  pedicle  valve  projecting  above 

the  brachial 1'". 

\'^'  Sinus,  when  present,  on  brachial 
valve  and  fold  on  pedicle. 

LXX.   Gypidula, 
V  Sinus  on  pedicle  valve  and  fold  on 
brachial..  LXIX.   Pentamerella, 
fff  Brachial  valve  the  larger.     Both  umbos  very  closely 
incurved,  that  of  the  brachial  valve  the  more  prom- 
inent   LXIV.  Anastrophia, 

99.   Sinus  or  fold  absent hh, 

hh.  Shell  with  radiating  plications tttt* 

ffff  Plications  few  and  broad LXVII.  Peniamerus, 

ffff  Plications  numerous »♦»♦ 

****  Plications  angular LXXII.   Camarophoria, 

♦**♦  Plications  round ^" , 

^"  Spondylium  in  pedicle  valve. 

LXV.   Conthidium, 
,4^^  Spondylium   in   both   pedicle   and    brachial 

valves LXX.    Gypidula, 

kh.  Shell  with  radiating  striae,  very  fine  plications  or  smooth.  5f  • 
5f  Pedicle  valve  with  a  spondylium.  LXXI.  Amphigenia, 
5f  Pedicle  valve  without  a  spondylium. 

LXXXVIII.   Rensselaria, 

h.  Shell  with  small  area  and  with  radiating  striae  or  plications 000. 

000.  Area  on  both  valves,  nearly  equi valve.  LXVI.   Struklandinia, 
000.  Area  on  pedicle  valve,  which  is  the  larger  and  has  overarching 

umbo II. 

it.  Sinus  on  brachial  and  fold  on  pedicle LXX.   Gypidula, 

it.  Sinus  on  pedicle  and  fold  on  brachial  valve. 

LXIX.  Pentamerella. 

3.  Shell  rhynchonelloid  —  length  and  breadth  sub-equal.     Cardinal  areas 

rarely  present.      Umbo  not  prominent,  becoming  abruptly  pointed 

{i.  e..  forming  a  concave  line  from  beak  to  greatest  width  of  shell). 

Beak  usually  closely  incurved,  generally  not  truncated  by  foramen. 


i8o 
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Sinus  and  fold  prominent,  in  typical  forms  surface  with  plicae  gen- 
erally coarse t. 

I.  Fold  and  sinus  absent in. 

III.  Large,  with  false  area,  no  spondylium.  LXXXV  Peregrin  el  la. 

III.  Small,  with  spondylium LXXII  Camarophoria. 

I.  Fold  and  sinus  present 222. 

222.  Plications  moderately  developed  on  the  laterHl  slopes  or  wanting, 

prominent  centrally  and  anteriorly,  no  spondylium jj. 

jj.  Sinus  exceedingly  prominent LXXXII.  Ptignax. 

jj.  Sinus  moderately  prominent LXXVIII.   Leiorhynchns. 

21L2.  Plications  absent  from  the  umbo,sponydium  well  developed,  kk. 
kk.  Plications  roughened  by  strong  concentric  growth  lines. 

LXXII.    Camarophoria. 

kk.  Plications  smooth 6|. 

6|  Shell  very  small  (about  %  inch  long). 

LX 1 1 .    Ca  ma  re  I  la . 

6t  Shell  moderately  large LX  III.   Paraitrof^h  ia . 

222.  Entire  shell  covered  with  plications  or  strialions //. 

II.  Both  umbos  very  prominent,  that  of  the  brachial  valve  the 
more  conspicuous,  well  marked  spondylium  in  pedicle 

valve LX1\\   Ana^trophia. 

II,  Umbo  of  pedicle  valve  the  more  prominent yf. 

7f  Pedicle  umbo  very  closely  incurved  over  ihebrachial.   5*. 
5*  Plications  marked  anteriorly  by  a  faint  median  line. 

Shells  ventricose,  no  spondylium ^'^ . 

5''  Median  septum  and  cardinal  process  in  brach- 
ial valve  well  developed. 

1  >X  X I X .  Uiii  iptulus, 
5''  Cardinal  process  absent...  LXXX  IVilsonia. 
5'^  Median  septum  in  brachial  valve  very  faint. 

I.XXXl.    Ilypothyris. 
5*  Plications  not  marked  anteriorly  by  a  median  line. 

W\ 
6'^  Pedicle  valve  with  obscure  nui'^culnr  x  ai-^  nnl^^^ai^i.. 
well-marked  spondylium. 

LXXII.    Cam,i>-  PL 
6^^  Pedicle  valve  with  i)rominent  muscular     •    ir 

without  spondylium •. 

b^^   Brachial  valve  with  median  septum,  i 
2'^'.    J^eptum    extavaled     ]l<>^t^.•rluI. 
teeth  >>uppuil('d  by  larnell 
cardinal  ill' II  cs^'. 


b^' .    Hrachial   v.il.\^ 


yf  Pedicle  umbo  projcctini;,  ii" 
the  brachial,  commonly 
foramen 
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6*  Hinge  line  straight  with  flattened  margins  7^^. 

^''  Pedicle  valve  prolonged  posteriorly  and 
acutely   triangular,   flattening  from    large 

deltarium LXXV.  Rhynchotreta. 

*l"  Pedicle  valve  not  prolonged  posteriorly  ;  flat- 
tening a  cardinal  area  in  each  valve. 

LXXIII.    OrthThynchula. 

6*  Hinge  line  carved,  no  flattening V. 

%"  Pedicle  valve  with  deeply  excavated  muscu- 
lar scars,  sinus  forming  nasate  anterior  pro- 
longation  LXXXIII.  Eatonia. 

8^^  Pedicle  valve  with  muscular  scars  not  deeply 

excavated c^^. 

c"  Shell  structure  punctate. 

LXXXIV.  Rhyn€hopora, 

c"  Shell  structure  not  punctate 2f' 

">/"  Pledicic  valve  with  pseudo  area  and 
strong  teeth  supported  by  lamel- 
lae ;  brachial  valve  with  septum 
entire. 

LXXXV.  Rhynchonella, 
y  Small  teeth  with  slender  lamellae, 
septum  of  brachial  valve  exca- 
vated posteriorly a'''» 

a'ff  Plications  low   and   rounded. 

LXXVIII.  Leiorhynchus. 

Qfff  Plications  sharp  and  angular. 

LXXVI.   Camarotocchia. 

3    Shell  terebratuloid  or  athyroid  —  Typically  no  flat  cardinal  area.     Hinge 

line  curved.     Beak  incurved,  often  truncated  by   foramen.     Median 

sinus  and  fold  often  absent ;  when  present  usually  broad  and  ill-de- 

flned.    Radiating  plications  or  striae  usually  absent ;  when  present  they 

are  never  angular;  arms  generally  supported  by  calcareous  brachidium.  j, 

J.  Shell  smooth,  calcareous  brachidium  present. 333. 

333.  Median  sinus  and  usually  fold  present mm, 

mm.  Beak  of  pedicle  valve  truncated  by  a  round  foramen..  Sf. 
8f  Length  and  breadth  subequal,  brachidium  a  spiralium. 

7*. 

7*  Shell  usually  small  (about  ^  inch  long  or  less). 

CXXIII.  Seminula, 
7*  Shell  of  medium  size,  margins  of  sinus  rounded. 

CXXIV.  MeHstella. 

7*  Shell  of  medium  size,  margin  of  pronounced  and 

broad  sinus  angulated,  fold  with  median  groove. 

CXXV.    Pentagonia. 
Sf  Length  greater  than  breadth,  brachidium  a  simple  loop. 

8*. 
8*  Beak  of  pedicle  valve  prolonged  and  greatly  in- 
curved over  opposite   valve.     Pedicle  opening 
large XC.  Dielasma. 
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8*  Beak  of  pedicle  valve  much  less  prominent...  9^^ 

9^'  Shell   usually   planoconvex     (pedicle    valve 

convex) LXXXVII.    Centronella. 

9'^  Shell  biconvex ;   length  but  slightly  greater 

than  breadth XC.   Cranipna. 

8f  Length  greater  than  breadth,  brachidium  a  spiral. 

CXV.    WhitfichhUa. 

mm.  Beak  of  pedicle  valve  not  truncated  by  a  round  foramen  ; 

brachidium  a  spiralium  or  complex  loop 9t. 

9t  Median  sinus  a  mere  groove CXVII.  NucUospira. 

9t  Median   sinus  very   broad    and    ill-de6ned ;    no   fold 

.  j  CXX.*  Meristiua. 

P'''^""^ •• \CXX1V.*  MensUlla. 

9t  Median  sinus  very  broad  and  pronounced,  sides  angu- 

lated,  fold  pronounced  and  with  median  groove. 

C  X  X  V .    Pentni^ou  ia . 

9|  Median  sinus  and    fold    both   present   and  of  normal 

width 9* 

9*  Sinus  and  fold  only  upon  the  anterior  j)orlion  of  the 

shell,  spire  very  short XC'VIIl ,    Cydosf-ira, 

9*  Sinus  and  fold  extending  from  umbo \o'^ 

lo'^  A  broad  plication   jne^ent  on  each  side  of 

median  situis  and  fold...  CXVI   UyaleUa. 

10^^  No  plications  present C\'.    Martiuia. 

333.   Median  sinus  and  fold  absent vtm. 

nn.   Beak  of  pedicle  valve  truncated  by  a  round  ft>rnnien...    lof. 

lOf  Length  and  breadth  sube(jual;  |.rachi<iiiinia  spire..  lo*. 

10*  Concentric  growth  lines  laniello>e \V\ 

11^^  Edges  of  the  lamelhv  spino^e. 

CXX  II.    arioihyiis. 

\V^  Edges  of  the  lamella,'  not  spino>e. 

CXX  I.  ./Mjr/r 

10*  Concentric  growth  lines  few  and  not  InTinllo  t 

CXV.    Uhrn,:.:- 

lof  Length  greater  than  breadth  or  sulit-jual  ;   biaclii' 

a  loop.  / 

II*  Umbo  coniparntivelv  narrow  ;  slull  e'onc.iti"..  I  j7: 

12"  Coni-ciMiic  growth  line-  u-ually  wrll  mnil.c  '^i- 

lAXXIX.    C>y 

12^''  Concentr'c  l'">^\lh    1  mr-   u -11.1  lis.- ii< -t . 

inent --.-^n-i...,^.  .     ...   ^,  . 

II*  Umbo  broad  ;  .sIk-II  <  l(.l.L•:^rr;%\A.^I,!>•vi;r\'*''^ 

II*  Umbo  broad  ;   .--hell  vu'.j 

nn.   Beak  of  pedicle  valve  not  tmn. 

I  if  Prominent  cartlinal  area  1  i'^ 

Ilf  No  cardinal  area  j)rc-(.iu..f.^ 
j.  Shell  radially  plicate  or  striate  ;  brachidiinn  wat/t 


♦These  two  genera  are  separated  by  the  charact 


tcr  o 


■  I 
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444.  Median  sinus  and  fold  present ;  brechidiam  when  present,  a 

spiralium oo, 

00.  Beak  of  pedicle  valve  truncated  by  a  foramen.      Shell 

transversely  elongate  ;  spires  extraverted I2f. 

I2t  Plications  covered  with  minute  spines. 

CXI  II.  Paratyga, 

I2f  Plications  without  spines CXII.    Trematospira, 

00,  Beak  of  pedicle  valve  not  truncated  by  a  foramfen I3t. 

I3t  Shell  with  faint  radiating  striae  ;  spirals  extraverted. 

CXXIV.  MerisUlla. 
I3t  Shell  radially  plicate;  spitals  absent,  or  when  present 

not  extraverted 12*. 

12*  Plications  confined  to  anterior  portion  of  shell ; 

spiralium  absent LXII.   Camarella, 

12*  Plications  covering  whole  shell 13^. 

1 3^  Sinus  on  pedicle  valve  and  fold  on  brachial ; 
spirals  pointing  into  pedicle  valve. 

CXVIII.  Anopiotheca. 
I2f^  Sinus  on  brachial  valve  and  fold  on  pedicle; 
spirals  pointing  inward  (introverted). 

XCVII.  Zygospira, 

444.  Median  sinus  and  fold  not  present pp, 

pp.  Beak  of  pedicle  valve  truncated  by  a  foramen ;  deltidial 

plates  visible 1 I4f. 

I4t  Shell  with  faint  radiating  striae;  brachidium  a  loop, 

deltidial  plates  minute XCIII.    Terebratulina, 

I4t  Shell  with  coarse  plications ;  brachidium  a  loop,  delti- 

dial  plates  moderate XCVI.  Terebrateila, 

1^^  Shell  radially  plicate;  brachidium  of  extraverted 
spires,  deltidial  plates  pronounced,  commonly  co- 
alesced   13*. 

1 3*  Plications  rather  coarse CXI.  Hustedia, 

13*  Plications  fine  or  striate 14"'. 

\a/'  Deltidial  plates  uncoalesced. 

ex.  Homotospira. 

14^  Deltidial  plates  coalesced ^, 

<f'.  Surface  plicate CIX.  Rhynchospira, 

df^.  Surface  striate CXIV.   Eumetria. 

pp.  Beak  of  pedicle  valve  not  truncated  by  a  round  foramen.  1 5t. 
I5t  Brachidium  a  spire  turned  into  the  extremely  convex 
brachial  valve  ;  plications  rounded,  low. 

XCIX.  Atrypa, 

I5t  Brachidium  a  loop 14*. 

14*  Length  greater  than  breadth  ;  plications  fine. 

LXXXVIII.  RmssellaeHa. 

14*  Subcircular;  plications  angular,  prominent ;  small 

well  defined  cardinal  area  and  deltidial  plates 

on  pedicle  valve XCVI.   Terebrateila, 

II.  Cardinal  area  present,  straight.     Hinge  line  straight  and  long,  usually  more 
than  one  third  the  greatest  width  of  shell 4. 
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4.  Shell  strophomenoid — Length  and  breadth  subequal.  Hinge  line  forming 
usually  the  greatest  width  of  the  shell.  Shell  usually  concavo-convex, 
never  strongly  biconvex.  Cardinal  areas  well  developed  ;  delthyrium 
triangular  and  usually  closed  (open  in  Vitulinat  TropidoUptuSy  Syntro- 
phidy  Scenidium).  Median  sinus  and  fold  usually  absent ;  when  pres- 
ent very  broad  and  ill-defined.     Surface  radially  striate,  seldom  plicate 

or  smooth k. 

k.  Surface  radially  striate 555. 

555.  Margins  of  hinge  line  finely  grooved  transversely qq. 

qq.  Shell   normally   concavo-convex    (brachial  valve  concave, 

pedicle  valve  convex ) XXXII.  Stropheodonta . 

qq.  Shell  resupinate  (brachial  valve  convex,  pedicle  valve  (oii- 

cave) XXXIV.  StrophvtulUi. 

555*  Margins  of  hinge  line  not  transversely  grooved ;/. 

rr.  Cardinal  margin  of  pedicle   valve  with  a  simple  n»w  of 

spines if»t- 

l6f  Shell  normally  concavo-convex 15*. 

15*  Surface  simply  striate  radially...   XLII.    C/iotit-t<s. 
15*  Surface  with  a  double  ohli(}uc  series  of  stri.f  ex- 
tending from  umbo XLIV.    Chouopeiius. 

l6t  Shell  resupinate XLIU.    i  honoshophui. 

rr.  Cardinal  margins  without  spines ijf. 

lyf  Radiating  striae  alrernatincj  in  height 16^. 

16*  Shell  normally  coiuavo  convex ^^^^ ■ 

1$^^  Shell  large XXXI.   Rafiue^quina. 

15'^  Shell  small  XXXVll.    Jltufamlwmi,,. 

16*  Shell  resupinate XXXV.   Strophojufun. 

lyf  Radiating  slriie  sulie<|ual  in  hci^iil 17*. 

17*  Front  of  shell  geniculate  (abrujitly  l»ent  almost  at 
right    angles);    concentric   wrinkles    on    older 

portion XXX\  I.    /  ep'irn.i. 

17*  Front  of  shell  not  geniculate H'". 

\6^^  Kadialing  stri>v  proniiru-nt,  sharji,  ciowli 

umboaj)t  to  be  <lislonc(l 

e^^  I'edicle  valve  with  s|i(»nilvliuni. 

I.  IX.    Clitii!'!;' 

VI' 

e^^  Pedicle  val\e  with'>ut  sjuMidyliuin...  '" 
^^^^  Musiular  aic.i  '»!  j^editie  valv '■ 
riiiuiilf'l  !')■  a  ^tron^  ridL^'c. 
'  XI. I.    ///.-/.;;/■ 
4'''  MuMi-.l  ir  ai 
sui  I'  M;n' 


Ib^^  RadialiiiL;  ~tii    [.: 

/■^^  Shell  i-oi,.  ^\^Z^-u 
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f'^  Shell  piano-  or  bi-convex. 

XXVIII.  Billingsella, 

k.  Surface  radially  plicate 666. 

666.  Plications  coarse,  radially  striate XL.  Meekella, 

666.  Plications  not  radially  striate ss, 

ss.  Entire  surface  pustulose.     Shell  small CXIX.    Vitulina, 

ss.  Spines  irregularly  distributed  on  the  crests  of  the  plications. 

XXIX.  JVisusta. 

ss.  No  spines  or  pustules  present iSf. 

l8t  Shell  distinctly  punctate i8*. 

i8*  Plications  sharp XXX.  Protorthis, 

1 8*  Plications  rounded XCI V,    Tropidoleptus, 

l8t  Shell  not  distinctly  punctate 19* 

19*  Shell  very  small,  cyrtiniform  (cardinal   area   of 

pedicle  valve  very  high) LX.  Scenidium. 

19*  Shell  comparatively  large. 

XXVIII.   Billingsella, 

k.  Surface  spinose  (productoid) 777 

777.  Pedicle  umbo  prominent  and  strongly  incurved tt. 

it.  Shell  small XLVI.   Productella. 

//.   Shell  large XLVII.  Productus. 

777.  Pedicle  valve  not  strongly  incurved,  often  truncate. 

XLV.  Strop kalosia, 

k.  Surface  smooth  except  for  concentric  growth  lines 888. 

888.  Margins  of  hinge  area  vertically  grooved. 

XXXIII.   Pholidostrophia. 

888.  Margins  of  hinge  area  not  grooved uu. 

uu.  Hinge  line  short.     Umbo  usually  conspicuous.     No  spon- 

dylium,  large  delthyrium XXVI.  Kutorgina, 

uu.  Hinge  line  long.   Umbo  inconspicuous ;  spondylium  present. 

LX  I .  Syniroph  ia . 
4.  Shell  orthoid  —  Shell  usually  piano-  or  bi-convex,  never  definitely  concavo- 
convex.  Hinge  line  usually  much  less  than  the  greatest  width  of  the 
shell.  Cardinal  areas  well  and  almost  equally  developed  in  each  valve ; 
triangular  delthyrium  usually  well  developed  in  each  valve  and  open. 
Median  sinus  when  present  generally  very  broad  and  ill  defined.     Sur- 

face  marked  with  radiating  striae  or  plications /. 

/.  Surface  radially  plicate  (2.  ^.,  radiating  lines  coarse) 999 

999.  Hinge  line  short,  forming  about  one  third  the  greatest  width 

of  the  shell.     Shell  globular. LVIIL  EnteleUs, 

999.  Hinge  line  long w. 

w.  Pedicle  valve  flat  or  partly  concave;  brachial  convex. 

L.  Dinorthis, 

w.  Pedicle  valve  convex 19I. 

I9t  Brachial  valve  flat 20*. 

20*  Deltidium  present  in  pedicle  valve..... 17''. 

\y  spines  present XXIX.  Nisusia. 

\y  Spines  absent g^', 

gf'  Shell  punctate...  XXVIII.  BilHngseUa. 
^' Shell  impunctate XXX.  Protorthis. 
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20*  No  deltidium  preseni iS". 

tH"  Shell  cyrtioifoini  nith  erecl  cardioBl  aren. 

L-X.    SteaUium. 

i8"  Shell  notcyrtinifonn XLVIU.   Ortl,h. 

igt  Brachial  yaWe  conveii 21* 

31*  Slrong  mesial  fold  on  brachial  valve  and  corre- 
sponding sinus  on   pedicle  valve,  bolh   wilh 

sharp  plications LIII.  Pla/ys/i-afhuJ. 

31*  No  mesial  fold  present.    Shallow  sinus  present  or 

absent XI.IX.   I'ie.lotlih. 

I.  Sarface  radially  striate  (i.  '.,  radiating  lines  line;  except  IhlvtltUti 

borialii  174) mi 

nil.  Strongly  I  wo-lobed.     Verysmall I. IV.  BiliHl,!. 

nil.  Not  strongly  Iwo-lobed :(■«■. 

WW.   HinEelinesl]ort(aliout>^lhegrealeslwidtl]of5liell  j,  iot. 
zoj-  Valves  subeijual  and  gently  biconvex. 

l.VI.    RhipUlom.-::.!. 
30t  Brachial  valve  very  convex.     Pedicle  valve  iniicli  le^s 

convex f.VII.   Se/ih,.f<hcii,,. 

vnu.   Hinge  line  long,  pedicle  valve  .l<:ep.  brachi.-il  valve  list  or 

shallow ait 

3lf  Shell  substance  punctale !.V.   DalmantHa. 

31+  Shell  substance  impunclnte II* 

13"  Pedicle     valve     sub]nTiiniiilal,       l>ellu!ium    and 
spondylium  prg<j.nl  LiX     Clitimbmilr' 

330  Ped  cle    fltv     lei  e      I  co     et  IQ 

19      M     c  lar    n  I  re  of  |  e  I    le    1I  e  s    -ill 

aln  si    c  nf      d   b  t«   e       he    I     1  1  la 
nelU  MI     (      /  t 

19      Mu  cular    m[resonof  p   1    1         1       1    «1 
eralei      large     eMend    „   al  ne  I    1 

the  1    tance  fron   I  eik       f    nl 
1  I      / 
4.  Shell  spirireroid  —  Usually  Iran?  er    ly    1     1,1      v  il    1     g     I 
greatest    width    of   shell        H    c  n  ex         r       el  I         1 1 
Cardinal  area  with  the  o|  e  i.  la    1  1  1  ] 

on  (he  pedicle  valve,  ra  el}  h    1    |         lu  I  1     1  Ml 

pedicle  valve  and  fold  on  I   a  I  1I  I         /  J 

Scntidium).     Shell  us  ally  r    I  ull    ]  1  I 

Brachidium  typically  an  c      a     r     I     ; 
Ki.   Conspicuoas  spines  presen 

CIV.  Jfiliiuiaria  {exuep    A  W 

m.   Minute  spines  present 
m.  Spines  absent  or  microscnj 
3331.  Surface  lacking  ]  1    a 
XX.  Mesial  fold  and 

brachial    alve  an  I 
32t  Surface  smoo  h 

evil     /   /  ,  ^ 

aaf  Surface  «   1   c  \  Jij^ 
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23*  Sinus  and  fold  andefined  and  shallow. 

376.  Reticularia  lavis, 
23*  Sinus  and  fold  defined  and  an*gular. 

CV.  Martinia, 

22|  Surface  radially  striate 3 26.  Spirifer  radiatus, 

22t  Surface  minutely  granular  (seen  under  lens). 

388.  Ambocctlia  planoconvexa, 
XX,  Mesial  fold  and  sinus  reversed  in  position. 

CVIII.  Metaplasia, 

XX,  Mesial  fold  and  sinus  lacking  or  faint 23t. 

23f  Beak  of  pedicle  valve  high   and  incurved  ;   that  of 
brachial  not  incurved.     Shell  nearly  plano-convex. 

XXVI.  Kutorgina, 
23I  Both  beaks  incurved.     Shell  hi -convex. 

380.  Reticularia  perplexa, 

2222.  Surface  plicated yy, 

yy.  Shell  structure  punctate 24t. 

24t  Small 24*. 

24*  Caniinal  area  present 2c/'. 

2C/'  Cardinal  area  very  high,  giving  the  shell  a 

semi  pyramidal  fonn C.   Cyrtina, 

v/'  Width  much  exceeding  length,  the  shell  thus 
lacking  a  semipyramidal  aspect. 

CI  I.   Spiriferina, 
24*  Cardinal  area  absent.     Umbo  of  pedicle  valve 
truncated  by  a  round  foramen. 

CXI  I.    Trematospira, 
2^\  Large,  spiriferoid,  with  pedicle  tube  or  syrinx  in  rostral 

cavity  of  pedicle  valve CVI.  Syringothyris, 

yy.  Shell  structure  not  punctate 25t. 

25*1-  Low  fold  on  pedicle  valve  and  sinus  on  brachial.  25*. 
25*1  Shell  pustulose,  brachidium  a  spire. 

CXIX.    Vitulina, 

25*  Shell  not  pustulose,  brachidium  absent. 

LX.  Scenidium, 
25f  Well  marked  sinus  on  pedicle  valve  and  fold  on  brachial. 

26*. 

26*  Cardinal   areas  of  the   two   valves  subequal    in 

height;  plications  angular,  including  fold  and 

sinus;  no  brachidium LIII.  Platystrophia. 

26*  Cardinal  area  of  pedicle  valve  greatly  exceeding 
that  of  the  brachial ;  brachidium  spiral...  2V, 
21^'  Cardinal  area  very  high,  form  of 'shell  sub- 
pyramidal,  deltidium  perforated. 

CI.   Cyrtia, 

2i''  Cardinal   area  variable,  form  not   subpyra- 

midal,  deltidium  absent  or  without  perfora* 

tions...     cm.  Spirifer 
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ATREMATA. 

I.   Obolella  Billings. 

Small,  thick-valved,  oval  or  round  shells.  Narrow  cardinal  area 
on  each  valve ;  that  on  the  pedicle  valve  is  crossed  by  a  pedicle 
groove,  not  a  slit.  A  long  narrow  muscular  impression  is  present 
on  each  side  in  the  interior  of  both  valves.  Shell  structure  cal- 
careous.    Cambric-POrdovicic. 

I.  0.  atlantica  Walcott.     (Fig.  222,  a-d.)  Lower  Cambric. 

Resembles  O.  crassa  but  differs  in  its  average  smaller  size  (J 8-/4 
inch  long),  in  its  more  circular  form  due  to  the  lesser  prominence 
of  the  umbo  and  in  its  stronger  concentric  growth  lines. 

Etcheminian  of  Massachusetts,  Newfoundland. 


-^   /fS 


^^ 


^    ni 


Fig.    222.      a-i/,    OboUlla    atlantica;    o.    exterior    of   ventral    valve;    /%    inolc    ';:,-.  i*. 
interior  of  same;  r,  exterior  of  dorsal  valve  ;  (/,  nidd  t>f  interior  of  same  i  .L^umtly ." ';Vw^^  - 
Urged);  e-g^  Obolella  crassa;  <r,  ventral  Aalve,    •    2;   /,  mold  d   irneiinrof  <m\\v  \  .''ieT\  ^ 
mold  of  interior  of  dorsal  valve  (<2,  cardinal  ;  c,  central,  and  ./.  ]at<Mal  or  inteinal  ii.u'-:;i  " 
cular  scars;  /,  pedicle  groove  ;  ;r,  area)  ;  //,  Oboltlia  i^t  lunu!,  iniiiit.r  ni"  a  tKusal  vnK/  ;- '  , 
much  enlarged.     (All  after  Walcott. ) 


^'^^>'. 


2,  0.  crassa  (Hall).     (Fig.  222,  e-g.)  ' -^':^j^i'-^:^^'^^'^MM^-' 

Sub-orbicular  with  beaks  extending  sliL:lu!\\.l-^^i!^T;3i;'n:i%iiki^^ 
The  two  valves  are  almost  indistinguishable 
beaks  of  both  are  curved  down,  that  of  the     ' 
touching  the  short,  indistinct  hinge  line.     Su'gK^ 
radially  and  concentrically  striated.    Shell  ihiclvy^tMi'j^rL^j^sV^^iv^^:^^^^^^^^ 
shell  is  )^  inch  in  length. 
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Etcheminian  of  Massachusetts,  and  Georgian  of  New  York, 
Quebec. 

3-  0.  gemma  Billings.     (Fig.  222,  A,  223,  a,  b.)     Lower  Cambric. 

Ovate.  Pedicle  valve  with  an  acute  beak.  Brachial  valve  nearly 
circular  and  obscurely  triangular  at  beak.  Surface  of  both  valves 
usually  nearly  smooth  or  feebly  striate.     Average  length  \  inch. 

Georgian  of  New  York,  Quebec. 

4.  0.  nitida  Ford.     (Fig.  223,  c.)  Lower  Cambric. 
Brachial  valve  gently  convex.     Hinge  line  slightly  curved  and 

equalling  about  one  third  the  width  of  the  shell.  Surface  marked 
by  a  well  defined  median  depression  ex- 
tending from  the  most  elevated  portion  of 
the  valve  forward  for  about  one  half  the 
length  of  the  shell.  Valve  covered  with 
very  fine  radiating  and  concentric  strix. 
Diameter  about  yi  inch. 

Georgian  of  New  York,  and  Etchemi- 
nian of  New  Brunswick. 

II.    DlCELLOMUS   Hall. 

Small,  thick  -valved,  ovate,  biconvex 
with  apices  marginal.  Outer  surface  of 
shell  finely  punctate.  Shell  substance  cal- 
careo-corneous.  Differs  from  OboleUa  in 
the  partially  corneous  character  of  the 
shell  substance,  in  the  absence  of  a  fora- 
minal  opening  and  in  some  internal  char- 
acters. In  Dicellomus  the  interior  of  the 
pedicle  valve  shows  a  short  cardinal  area 
with  a  median  pedicle  groove,  composite  muscle  scars  and  a  short 
shelf,  like  a  spondylium  extending  into  the  valve  from  each  side 
of  the  pedicle  groove.  The  interior  of  the  brachial  valve  has  a 
narrow  cardinal  area  in  one  species,  D.  politui.  Middle-Upper 
Cambric. 

5.  D.  politua  Hall.     (Fig.  224.)  Middle-UpperCambric. 
Valves  moderately  convex  with  greatest  width  near  the  front 

which   is   broadly   rounded.     Pedicle   valve   acuminate.     Umbos 


Fig.  223.  a,  OboUIta 
gemma,  ventral  valve,  X  6; 
b,  dotsttl  valve,  X  6 ;  f , 
0.  nitida,  dorsal  valve,  X  %■ 
(After  Walcoit.) 
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prominent.      Cardinal    areas   tn    both   valves.      Surface   smooth 
except  for  concentric  lamellae. 

Upper  Cambric  of  Wisconsin,  Minnesota,  South  Dakota,  Middle 
Cambric  of  Montana,  Arizona,  Oklahoma. 


Fig.  224.     DUellomus  polilus  exterior  natural  size,  and  interior  of  venlrul  and  dor- 
mI  Talves  much  enlarged.      (After  Hall.) 

III.  DiNOBOLUS  Hall. 
Subcircular;  valves  convex  and  thick.  Pedicle  valve  with  an 
acute, prolonged  beak;  cardinal  area  triangular, deltidium  present. 
Brachial  valve  with  inconspicuous  beak.  A  V-shaped  platform, 
with  the  apex  of  the  V  anterior,  extends  in  eacli  valve  from  the 
beak  half  way  lo  the  front ;  the  vaults  beneath  are  more  conical 
than  in  Trimerella.     Ordovicic-Siluric. 

6.  D.  conradi  Hall.     (Fig.  225,  a.)  Siluric. 
Oval,  slightly  wider  than  long  and  very  symmetrical  in  outline. 

About  \]/i  inches  wide  by  ijg  inches  long. 
Niagaran  of  Ohio,  Iowa,  Illinois,  Wisconsin. 

IV.  MONOMEKELLA  BiUin5>s. 
Gibbous.  Umbo  of  pedicle  valve  more  or  less  elevated  with 
high  cardinal  area;  umbo  of  brachial  valve  inconspicuous.  In- 
ternal platforms  of  both  valves  much  k  j  r  ni  itiit  tl  an  m  f 
erelia  and  Dinobolus  and  with  no  em])t\  sp  ut  I  11  itli  phtf  ni 
of  pedicle  valve  usually  continued  for  1  i  l  1  s  p  11 
Siluric.  , 

7.  M.  prisca  Billings.     (Fig.  225,  I'-c  )  ^  -  sil  j^T' 
Pedicle  valve  ovate  with    greatest  w  dtl      t      I       \_-^\\<.   ant-Lr     r 

third  of  shell;  beak  narrowly  roundt  I  r  1  I  'b  ii,.  J  ' 
septum  for  about  one  third  the  length  ol  i  I'^^^'r  m-ir'y\aUe 
about  one  fourth  shorter  than  the  pedii.  e       I 
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more  broadly  rounded  anterior  portion.     Pedicle  valve  one  and  a 
half  inches  long  by  a  little  over  an  inch  wide. 
Guelph  of  Ohio,  Illinois,  Ontario. 


Fig.  Zi$.  a,  Dinobolns  eonradi,  interior  of  pedicle  valve,  X  Vi  ("i  deltidiuro ;  i, 
deltidisl  slope ;  (,  deltidial  ridges  ;  d,  areal  borders ;  r,  side  of  crescent  muscular  area)  b, 
AfonBmeriUa  prisca,  internal  mold  of  brachial  valve  ;  r,  internal  mold  of  pedicle  valve, 
X  H'  (>', umbonal  chambers;  i,  platfarm- vaults  i  m,  median  scan  ;  n,  anterior  scars; 
e,  lateral  scan;  r,  side  of  crescent.)     (After  Hall  and  Clarke.) 

V.  Tkimerella  Billings. 
Thick,  elongate-ovate.  Cardinal  area  of  pedicle  valve  very 
prominent ;  pedicle  opening  closed  by  a  broad  deltidium  which  is 
concave  owing  to  the  bounding  ridges.  Brachial  valve  with  no 
cardinal  area  but  incurved  against  the  deltidium.  Long  and 
narrow  platforms  are  present  in  both  valves  extending  from  the 
apex  over  half  way  to  the  anterior  margin ;  that  of  the  brachial 
valve  is  the  higher.  The  area  beneath  the  platforms  is  occupied 
by  two  long,  tubular  cavities.  Most  American  specimens  are 
internal  molds  in  dolomitic  limestone.     Siluric. 

8.  T.  acaminata  BiUings.  Siluric. 
Pedicle  valve  ovate,  widest  a  little  in  advance  of  the  middle, 

tapering  from  there  with  nearly  straight  sides  to  the  beak  which 
is  almost  acute ;  the  platform  bears  a  deep  median  furrow. 
Brachial  valve  much  shorter  than  the  pedicle,  more  convex  and 
with  beak  more  strongly  incurved.  Surface  marked  by  coarse 
concentric  growth  lines.  A  very  large  specimen  measures  3j^ 
inches  in  length  by  3  inches  in  width. 
Guelph  of  Ohio,  Illinois.  Ontario. 

9,  T.  ohioensis  Meek.     (Fig.  226,  a,  b.)  Siluric. 
Differs  from  T.  acummata  in  its  broader  form,  and  less  produced 

and  blunter  beak,  with  thicker  septa  as  indicated  by  the  mold. 
In  the  Niagaran  beds  of  Ohio,  Illinois  and  Ontario. 
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lO.  T.  grandis  Billings.     (Fig.  226,  c  d.)  Siluric. 

Ovate,  with  the  greatest  width  a  little  in  advance  of  the  middle. 
Both  valves  moderately  and  uniformly  convex.  Surface  marked 
with  obscure  concentric  growth  lines.  Length  of  a  large  shell  is 
3  inches;  width,  2j4  inches.     This  species  differs  from  T.  acumi- 


Fig.  226.    . 

brachial  valve.  X  ?i  T  '.  Irimerella  gr,.i 
»ide,  X  ?i  i  "■.  "le  reverpie  of  the  same  sji. 
ridges ;  d.  area!  borders  \  i,  umbonal  chainbe 
dian  scars  ;  q,  crown  of  crescenl ;   r,  side  of 

nala  in  that  the  tubular  cavities  of  the  intt-rior  do  imt  0 
beak,  the  pedicle  valve  is  broader  ami  iIk'  iMucfui: 
obscure. 

Guelph  of  Ohio,  Wisconsin,  Ontario.  "i?."^- 

VI.   LlNGULElXA   Salttr.  1^^. 

Valves  Lingula-\We  but  pedicle  valve  poiiiU' 
area,  and  elevated  beyond  the  brachial  valve ; ' 
groove  present.     Cambric-Ordovicic, 
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1 1.  L.  aurora  Hall.  Upper  Cambric. 
Broadly  ovate ;  breadth  about  %  inch,  length  somewhat  greater. 

Pedicle  valve   with   beak  slightly  attenuate,  cardinal   area   high. 
-   Brachial  valve  with  very  obtuse  beak.     Surface  marked  by  concen- 
tric stri«  crossed  in  partially  exfoliated  specimens  by  radiating  striae. 
St.  Croix  of  Wisconsin,  Minnesota. 

12.  L.  (Westonia)  ella  (Hall  and  Whitf)      (Fig.  229.  a,  b. 

Lower-Middle  Cambric. 

Brachial  valve  subcircular  or  ovate;  pedicle  valve  longer  than 
wide,  cardinal  slopes  about  65  degrees  {greater  when  compressed) ; 
area  flattened,  rather  broad  and  with  narrow  median  groove. 
Growth  lines  lamellose  towards  the  front ;  radiating  lines  indistinct. 

Wasatch  and  Oquirrh  Mountains,  Utah  ;  near  Pioche,  Nevada. 

VI  [.    LiNGULEPis   Hall. 
Lingula-like  but  strongly  inequivalved.     Pedicle  valve  generally 
much  {>roduced  at  the  beak.     Differs  from  LinguUUa  in  the  absence 
of  a  distinct  cardinal  area  and 
in   the   often    much   attenuated 
beak  of  the  pedicle  valve.     Up- 
per Cambric-Ordovicic. 

13.  L.    pinniformis    (Owen). 

(Fig.  227.)     Upper  Cambric. 

Pedicle  valve  spatulate;  pos- 
terior  portion  attenuate,  acute, 
convex  m  the  middle.    Anterior  ,^„^,  „„,d,of  p,^;^,^  .„d  brachial  v.ivc., 
portion   semicircular.     Brachial  ya.    (After  Hall.) 

valve  without  the  attenuate  por< 

tier.     Surface  of  both  valves  marked  with  concentric  striae  and 

where  exfoliated,  with  faint  radiating  ones. 

St.  Croix  of  Wisconsin,  South  Dakota.  Potsdam  of  New  York 
and  Canada  {L.  acuminata). 

14.  L.  prima  (Hall.)  Upper  Cambric. 
Valves  moderately  convex  with  rounded  front.     Umbo  very  low. 

Surface  marked  by  a  few  concentric  wrinkles  and  by  many  fine 
longitudinal  lines.  An  average  shell  measures  ^  inch  by  \  inch 
in  length  and  breadth  respectively. 

Potsdam  of  New  York,  South  Dakota. 
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VIII.  Leptobolus  Hall. 

Minute,  with  convex  valves.  Pedicle  valve  with  cardinal  area  cut 
by  a  pedicle  groove.  Brachial  valve  slightly  thickened  on  cardinal 
margin.  Interior  of  both  valves  with  two  or  three  diverging  septa. 
Ordovicic. 

15.  L.  insignis  Hall.  Ordovicic. 
Orbicular  with  a  scarcely  pointed  beak.  Valves  regularly  con- 
vex when  not  compressed.  Specimens  usually  found  flattened. 
Surface  marked  by  concentric  growth  lines.  Differs  from  L.  occi- 
dentalis  in  being  more  nearly  circular,  with  a  shorter  beak  and  more 
regularly  convex  valves. 

Utica  of  New  York,  Ohio,  Ontario. 

16.  L.  OCCidentalis  Hall.  Ordovicic 
Widest  below  the  middle.     Valves  moderately  convex  and  most 

prominent  near  the  beak.     Surface  marked  by  concentric  growth 
lines.     About  ^^  inch  in  length. 

Maquoketa  of  Iowa  and  Wisconsin;  Lorraine  of  Ontario. 

IX.    LiNGULA  Bruguiere. 

Shell  thin,  glistening,  generally  smooth  or  with  fine  concentric 
or  rarely  radiating  striae  ;  generally  equivalvcd  ;  broad  anteriorly, 
parallel  sided  or  tapering  posteriorly.     Ordovicic-Recent. 

A,  Rectangular  (sides  straight  and  nearly  parallel);  hinge  extremilics  abrui^tly  rounded 
or  truncate I. 

I.  Surface  nearly  smooth  and  glossy.. 22.    /.  e\i:n. 

I.  Surface  marked  by  concentric  stria; I , 

I.  Striae  strong,  sharp.     Shell  large a. 

a.  Radiating  striae  absent     24.   Z.  7.  :../>/ .■ 

a.  Radiating  striae  present 20.    L.  re.fiuifrmJis-.- 

1.  Striae  fine r. 

b.  Striae  crossed  by  radiating  lines 26.   L.cluttifu. 

b.  Striae  not  crossed  by  radiating  lines 2<>,    /^.  <;/i:';.  ;,7. 

B.  Oval  or  elliptical  (sides  curving) II. 

II.  Small,  not  exceeding  one-half  inch  in  lengili z. 

2.  Length  exceeding  breadth 

c.  Front  subtruncate ;2.    /..    ///.f/ /,//./  . 

c.   Front  broadly  rounded .*...../  .-.; 

t  Beaks  attenuate .:":;.-..  2\:  L.:ii:    v  V"-.-; 

.......  .^^^ 

t  Beaks  obtuse .» 'r  .>r,v.; -27     /.-,/':".* 

c.  Front  regularly  rounded t^.^V ..:..... ..J^vir"... 

ft  With  flattening  and  faint  radiatiii^  -iii.'\ -•''•:.•....  ';o..'/''V.    7'". 
'  sV-^\si....  -•   -■  ••■ .  ■  y^'-;  ■■■■ 

■{■f  Convex,  without  flattening  or  radiats  .^  -';  :^K^}^%'-'^'''^'i'^hy.^r-,'^-. 

2.  Length  and  breadth  nearly  equal •  .-1^^'';:!  </^'^j;  '^^-7 v>rf^  •-.''; 

II .  Large,  I  inch  long    *:,  1-7/^'- A'^V  J^" v)  a  .;  ^:;.- ;  .0 . 
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C  Wedge -shaped,  with  very  acute  beaks  III. 

III.  VHlveicoDTex 3. 

3.   Large   15.    L.  cuiuala. 

3.    MiniUe 28.   L.  sfiatulala. 

III.  Valvei  depiessed 19.  L.  trentanensit. 

D.  With  cooTc^Dg  but  stnughl  sides _.  IV. 

IV.  Beak  obtuse,  large _ z\.  L.  eva. 

17.   L.  CObourgensis  Billings  (Fig.  228,  a-i>.)  Ordovicic. 

Large,  oval.    Both  valves  moderately  convex.    Length  about  one 

fourth  greater  than  width.    Concentric  growth  lines  fine,  becoming 


Fig.  33S.     a-i.  Insula     obourgen  \s      c,  L.  rectilaUralis.      All  natural  siie.      (After 
B  II  ngs  Can.  Gcol. ) 

sharp.     Elevated  and  closely  crowded  stride  on  the  lateral  slopes. 
Trenton  of  Minnesota,  southeastern  Canada. 

18.  L.  carta  Conrad.  Ordovicic. 
Small,  obtusely  ovate,  depressed  convex.     Length  and  breadth 

nearly  equal.  Beaks  scarcely  projecting  beyond  the  margin  of 
the  shell.  Front  broadly  rounded.  Surface  covered  by  elevated 
concentric  lines. 

Trenton-Utica  of  New  York,  Pennsylvania,  Quebec,  Frobischer 
Bay. 

19.  L.  (Glosfiina)  trentonensis  Conrad.  Ordovicic. 
Oi  moderate  size,  ovate-acute, attenuate  toward  the  apex;  sides 

nearly  straight,  front  rounded.  Surface  depressed.  Smooth  or 
marked  by  concentric  lines  which  are  crossed  by  obscure  radiating 
striae. 

Trenton  and  Utica  of  New  York,  Wisconsin,  Ontario. 

20.  L.  rectilateralis  Emmons.     (Fig.  228,  c.)  Ordovicic. 
Large,  with  nearly  parallel  sides,  lorm  elliptical ;  front  regularly 

rounded ;  surface  marked  by  radiating  striae.  This  species  is 
readily  recognized  by  its  large  size. 

Trenton-Lorraine  of  New  York,  Ottawa  and  Anticosti. 
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fw/3  I'/i^^rt,  dorsal  view,  X  '  ;  <  f- ''£'",  X^i  i,  L.fiio.lola,  .\  4  .  yi'/'i  L.  w.-iu-ii- 
lis:  dorsal  and  profile  views,  and  mold  of  inlerior  of  veiilr.il  valve,  )■;  i ;  i  j,  L.  ^va, 
dorsal  and  profile  views,  X  >  1  ■*,  i-  umbonala,  X  i.  {Aficr  Walcoll  (.1,  b),  Win- 
chell  and  Schucherl,  and  Ind.  Surv,  (*). ) 

21.  L.  eva  Billings.     (Fig.  229,  i-j.')  Ordovicic. 
Widest  near  the  front,  with  nearly  straight  gradually  converg- 
ing sides;  valves  .convex,  flattened  near  Iront;  surface  with  a  few 
prominent  radiating  strice  on  anterior  half. 

Black  River  of  Canada,  Minnesota,  etc. 

22.  L.  elder!  Whitfield.  (Figs.  221,  229,  c)  Ordovicic. 
Subquadrangular  with  nearly  parallel  margins  and  subtciual  ex- 
tremities, the  beak  being  somewhat  angular  and  the  front  broadly 
rounded.  Valves  quite  convex.  The  dorsal  or  shorter  and  more 
convex  valve  marked  by  a  flattening  along  the  middle.  Surface 
nearly  smooth. 

Trenton  and  Lorraine  of  Ohio  M 

23.  L.  modesta  E.  O.  Ulrich  (Fg       9 

Minute,  subovate;  widest  ante   o  \  n  fl  A 

terior  third  uniformly  rounded,     bu       e 
concentric  undulations. 

Trenton-Lorraine  of  Iowa.  Ken  u  k 

24.  L.  iowaensis  Owen.     {Fig.       9  / 
Large,  broadly  subquadrate,  ge 

the  middle  than  below.     Beak  ob    u  e 
Sides   gently  rounded.     Valves     on 
projecting  a  little  beyond  that  o 
Surface  marked  by  strong  and  ir    t. 
Galena  of  Iowa,  Illinois,  Wiscon 
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25.  L.  cuneata  Conrad.    (Fig.  230.)  Siluric, 
Wedge-shaped,  very  acute  at  beaks.     Margins  nearly  straight, 

converging  uniformly   from  beak  to  front  which   is. but  slightly 
curved  (almost  truncate).     Valves  con- 
vex on  the  posterior  half  but  flattened 
anteriorly.     Surface  longitudinally  stri- 
ated. 

Medina  of  New  York. 

26.  L.  clintoni  Vanuxem.  Siluric. 
Sides  of  shell  straight  and  nearly  par- 
allel; abruptly  rounded  at  beak,  abruptly 
truncate  at  front.  Shell  flat  anteriorly  !'"=■  no-  Linguia  cuneata 
but  elevated  into  a  ridge  at  beak  and  ^tl^'^''  "'"""'''* 
hence     here    very   convex.       Surface 

marked  by  concentric  growth  lines  and  radiating  strtx. 

Clinton  of  New  York,  Pennsylvania,  Ontario,  Nova  Scotia. 

27.  L.  ligea  Hall  (Fig.  229,  d.)  Devonic. 

Narrow    elliptical    with    length    twice    the 

■     width.     Sides  slightly  curving.      Extremities 

subequal,    with    obtuse    beak    and    broadly 

/w/^^    ^'"^''     rounded    front.     Surface  marked  by  fine  con- 

centric  stria. 

Hamilton-Portage  ot  New  York,  Ohio,  Nevada,  Ontario. 

28.  L.  spatulata  Vanuxem.     (Fig.  231.)  Devonic. 
Minute,  spatulatc,  moderately  convex;    attenuate  toward   the 

beak  ;  widest  across  the  middle.     Length  (scarcely  three  tenths  of 
an    inch)  about  twice  the  width.     Surface 
marked  by  fine  concentric  striae. 

Genesee  and  Portage  of  New  York, Ohio, 
Canada  and  elsewhere. 

29.  L.  Cuyahoga  Hall.    (Fig.  232,  a.)  a         ^T" 

Devonic— Lower  Carbonic,     fig.  232.     o,   Lingula 
Length   and    breadth   about   as   five   to  ™J"'*°i'''.  X' ;  (■'"erHall) 

three.     Sides   nearly    parallel,   converging  *' ^'"'^"''"""'"'"^**P*^" 

slightly  toward  the  cardinal  margins.     Beak  p^]  , 

obtuse ;  front  subtruncate.    Surface  covered 

by  fine  concentric  striae. 

Chemung- Wavcrly  of  New  York,  Ohio. 
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30.  L.  melie  Hall.     (Fig.  232,  d.)  Lower  Carbonic. 
Generally  smaller  than  preceding,  with  curving  sides  and  acute 

beak,  below  which  is  a  narrow  flattened  space  gradually  widening 
to  base.  Growth  lines  crowded  at  intervals;  radiating  striae 
obscure. 

Waverly  of  Ohio. 

31.  L.  ambonata  Cox,     (Fig,  229,  i.)  Upper  Carbonic, 
or  medium  size,  thin,  elliptical  with  regularly  rounding  margins 

and  prominent  umbonal  portion.  Surface  smooth  except  for  lines 
of  growth. 

Coal  Measures  of  Kentucky,  Ohio,  Iowa,  and  Missouri. 

32.  L.  subspatalata  Hall  and  Meek.  Upper  Cretacic. 
Of  moderate  size,  oblong.     Lateral  margins  only  slightly  curved. 

narrowing  the  shell  toward  the  front.     Anterior  margin  subtrun- 
cate.     Surface  marked  by  fine  concentric  stria;. 
Nebraska,  New  Mexico,  Manitoba. 

X.  LiNGULASMA  E.  O.  Ulrich. 
Lai^e,  thick-shcUed  Lingular.  Brachial  valve  much  the  deeper. 
Muscles  of  both  valves  situated  upon  a  platform  which  extends 
over  one-half  the  length  of  the  shell ;  that  of  the  pedicle  valve  is 
low;  that  of  the  brachial  is  high  and  is  continued  anteriorly  as  a 
strong  septum.  No  pedicle  opening  present.  Dcltidium  present 
and  probably  entirely  internal,  thus  forming  a  sheath  resting  upon 
the  posterior  portion  of  the  pedicle  platform.     Ordovicic. 


FlO   233     Lmgalmma  galenaen  nle      r 

profile  of  inner  mold  w  th  oull  ne  of  shel   dn  led 
centra]  scars     _;    anlenor  scars      i    m  dd  e  5ca 
Imasverse  scars      X  «      (Af  er  W  nchell  Sl  s  1 
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33.  L.  galenaense  Winchetl  and  Schuchert.  (Fig.  233.)  Ordovicic. 

Large,  oblong,  with  nearly  straight  lateral  and  anterior  margins. 
Both  valves  strongly  convex.  Surface  marked  with  concentric 
striae  which  at  irregular  intervals  rise  into  small  pustules. 

Galena  of  Iowa,  Wisconsin,  Minnesota. 


NEOTREMATA. 
XI.  AcROTRETA  Kutorga. 
Pedicle  valve  subconical  with  apex  truncated  by  pedicle  opening. 
Posterior  margin  flattened,  triangular  and  resembling  a  true  cardi- 
nal area;  this  slope  is  divided  medially  by  a  shallow  groove 
widening  downward.  Brachial  valve  usually  flat.  Surface  con- 
centrically striated.  Differs  from  Acrotkele  in  having  the  slope 
from  the  apex  to  the  posterior  margin  vertical.     Cambric. 


Fig.  234.     a-(,  Acretritra  gemma   side  uid  su 
dorsal  valve,  all  X  3  1  ^t  '•  Acrothelt  suiudaa 
Tcntril  valves,  y,3;  /,  g,     AcroihiU  maiihfwt    in 
;  k,  Iphidta  brlla  ;  i,  /,   Iphidta 


imit  view  of  ventral  valve,  and 
lienor  of  dorsal  and  enterior  of 
:rior  eilenor  and  profile  views, 
ventral  valve  and  profile,  dorsal 


Talve.     (/and  g  after  Matthew,  the  others  after  ^^  alcotl  ) 

34,   A.  gemma  Billings.   (Fig.  234,  ii-i:.)   Lower  to  Upper  Cambric. 

Minute.  Brachial  valve  circular  and  nearly  flat  with  beak  not 
projecting  beyond  the  hinge  line  and  with  wide,  shallow  mesial 
sinus.  Pedicle  valve  acutely  conical  with  flat  triangular  area 
whose  base  forms  half  the  width  of  the  shell. 

Montana,  Utah,  Nevada,  Newfoundland, 
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XII.   AcROTHELE  Linnarssofi. 

Corneous,  subcircular.  Pedicle  valve  subconical  with  excentric 
beak  truncated  by  the  pedicle  opening,  anterior  to  which  are  often 
two  wart-like  protuberances.  Two  such  protuberances  also  form 
the  umbo  of  the  brachial  valve  which  is  marginal.  Differs  from 
Acrotreta  in  having  the  slope  from  the  apex  to  the  posterior  margin 
quite  gentle,  and  in  the  absence  of  a  cardinal  area.     Cambric. 

35.  A.  matthewi  (Hartt).     (Fig.  234,/-^.)         fiddle  Cambric. 
Round,  extremely  flat  and  thin.     The  two  small  wart- like  pro- 
tuberances are  present   in  front   of  the  foramen  of  the    pedicle 
valve. 

St.  John  beds  of  Newfoundland,  New  Brunswick. 

36.  A.  subsidua  (White).  (Fig.  234,  d-e.)  Lower  to  Middle  Cambric. 
Thin,  with  transverse  diameter  slightly  exceeding  the  longitud- 
inal. Sides  regularly  and  front  broadly  rounded.  Posterior  mar- 
gin forms  a  short  and  nearly  straight  hinge  line.  Brachial  valve 
flat;  pedicle  valve  somewhat  convex  near  the  umbo,  with  rather 
prominent  beak. 

Utah,  Nevada. 

37.  A.  gamagei  (Hobbs).  Middle  Cambric. 
DiflTers  from  A,  matt/iewi  in  its   more  nearly  circular  form,  lon^^er 

hinge-line  and  in  having  the  surface  marked  by  radiatinc^  striae. 
Surface  flat  01^  slightly  convex  instead  of  concave  in  anterior 
portion. 

Middle  Cambric  Paradoxides  beds  of  eastern  Massachusetts. 

-  ► 

XIII.     LiNNAKSSONIA    Walcott.  '  ;i.n'.. 

Calcareous,  subcircular,  convex.     Beak  of  [)edic]e  valve  G,xa^\\~:^-j 
trie,  perforated  by  a  minute  pedicle  opening;.     No  cardinal  arciw   ' 
on  either  valve.     DiflTers  from  OboUlla  in  the  absence  of  the  ^^eat'■ 
lateral  muscular  impressions  and  cardinal  areas,  and  al^o  in  tlic 
presence  of  a  pedicle  opening  in  the  pedicle  valve.     It  is  snial'iiv 
and  more  conical  than  Acrothele.     Cambric.  ^-  •.       s-  \  ' 

*  .  1      * 

-  ^.L  loper  C  ainlvrji.*,-^ 
latest  w i (1 1 lV:'';trH ui t : t h e.:il ny^^lv^^^ 


38.  L.  pretiosa  (Billings).  .^i-,.;. ;.  r  :....)*->^ 


Breadth  exceeding  length  with  greate 


Beaks  very  obtuse.     Surface  covered  with  verv^friuS'Kiniell|)s^:;"(^^ 
centric  striae.     Length  about  '/  inch.  V*•!'*v^^*^i^V*  * 

Quebec.  -^^"^V^y^^^^    • 


♦  - 
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XIV.  Iphidea  Billings. 

Pedicle  valve  subconical,  strongly  elevated  at  beak ;  flattened 
posteriorly,  forming  an  appearance  resembling  a  true  cardinal 
area ;  this  area  is  crossed  by  a  broad  triangular  ridge  (deltidium). 
Hinge  line  nearly  straight.  Beak  excentric,  perforated  by  the 
pedicle  opening.  Brachial  valve  semicircular,  slightly  convex. 
Surface  of  shell  covered  with  fine  concentric  striae.  The  posses- 
sion of  the  large  convex  deltidium  distinguishes  it  from  Acrotreta. 
Cambric. 

39.  I-  bella  Billings  (Fig.  234,  A.)  Lower  Cambric. 
Small  and  conical.     Pedicle  valve  about  }^  inch  wide  by  slightly 

less  long.  Surface  covered  with  fine  concentric  striae  which  are 
continued  across  the  large  flat  area.  These  striae  are  crossed  by 
a  few  obscure  radiating  ones. 

Massachusetts,  Quebec,  Labrador. 

40.  I.  pannulus  (White).  Lower  and  Middle  Cambric. 
Differs  from  /.  bella  in  its  smaller  size  (^  inch)  and  in  the  charac- 
ter of  the  surface  markings ;  these  consist  of  a  flne  network  of  ob- 
lique, raised  lines,  visible  under  a  lens. 

New  York,  Utah,  Nevada,  Quebec,  British  Columbia. 

41.  I.  swantonensis  Walcott.     (Fig.  234,  ir-j\)     Lower  Cambric, 
Hemispheric  to  semioval  outline  with  high  hinge  area,  marking 

the  greatest  width  of  the  shell  and  surface  marked  by  concentric 
growth  lines.  (This  is  also  known  under  the  name  Paterina  labra- 
dofica.) 

Georgian  of  Swanton  and  Highgate  Springs,  Vermont. 

XV.  Trematis  Sharpe. 

Subcircular.  Pedicle  valve  unevenly  convex,  depressed  in  pos- 
terior portion.  The  margin  of  the  pedicle  valve  is  interrupted  by 
the  pedicle  Assure  which  extends  almost  to  the  subcentral  apex ; 
internally  the  sides  of  this  Assure  are  often  thickened.  Brachial 
valve  convex;  apex  marginal  or  slightly  projecting.  In  interior  of 
pedicle  valve  radiating  sinuses  extend  from. the  apex.  Surface  of 
both  valves  covered  with  punctures  which  are  arranged  either  in 
quincunxial  order  or  in  radiating  rows  and  penetrate  the  outer  cal- 
careous layers  of  the  shell,  but  not  the  inner  corneous  ones.  Or- 
dovicic. 


r,  brachial 
"■ve.XM'    (AftFrHHllandClarke.) 
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42.  T.  ottawaensis  Billings.     (Fig.  235,  c.)  Ordovicic. 

About  one  inch  in  diameter.     Surface  covered  with  fine  radiat- 
ing striae  and  crossed  concentrically  by  fine  discontinuous  ridges. 
■*■  ^^^^  Trenton    and    Lorraine   of    New 

mV  jf^m^^       York,    Kentucky,    Minnesota,    On- 

■W        C      w\^H      t^''''^-  Anticosti. 
V        ^dH^^      '^3-  ^'  terminalis  Emmons. 
▼  ^^^  Ordovicic. 

^^^^^^  VV*^  About  half  as  large  as  the  preced- 

^^Ka^^^       S*S*V       ing  or  smaller;  foramina!  slit  t^^inked 
^^^^^^^H       Er'^'l       by  broad  depression.     Apexofbra- 
^^^^^^^W       *£'r*l       chial  valve  marginal,  not  projecting;. 
^^^^^  Trenton  of  New  York  and  Canada. 

Fia.   335,     d,  i   and  i/,    Trimatis 
mi/lifiunclata,ptofi]eAndYtMit.]viKyi,     44-    T.  DlillepUnCtata     Hall.       (Fig. 
Xt   and  enlarg™™i  of  surface,  X  2^%,  a-d,  </.)  Ordovicic. 

Intermediate  in  size  between  the 
two  preceding  ;  foraniinal  .slit  deep, 
beak  of  brachial  valve  projecting.     Surface  punctate. 

From  the  Utica  and   Lorraine  of  Cincinnati,  O.,  and  Coving- 
ton, Ky. 

XVL   ScHizocRANrA  Hall  and  Whitfield. 

Subcircular,  strongly  inequivilve      Pedicle  or  lower  vilve  flit 
or  concave ;  a  deep,  broad  tri  ng  x    n 

subcentral  beak  to  the  margin  b 

of  the  periphery.     In  the  apex  n 

verse  plate  extending  about  o 
Surface  covered  with  concen 

larger  than  the  pedicle  valve  and  b  "^ 

Beak   marginal   or   submargin         S  "*• 

Ordovicic  and  Devonic.  i 

45.  S.  filosa  Hall.     (Fig.  236      ) 

Slightly  ovate.  Surface  of  b 
fine,  even,  radiating  stria:.  Ped 
ular  concentric  undulations.  T 
to  brachiopods,  particularly  to  R  f 

Trenton-Lorraine  of  New  Y    k 

XVII.     LiNGL 

Upper  (brachial)  valve  ling 
typical  species ;  lower  (pedicle) 
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beak.  Much  like  Schixocrania  but  the  brachial  valve^has  no  radi- 
ating striae.  Pedicle  area  much  elevated  internally  and  cut  by  a 
narrow,  open  fissure.     Devonic— Lower  Carbonic. 


FiC.  Z36.  a,  Siiitocrania  Sloia,  X  3,  specimcD  witb  dorsal  or  upper  tsIvc  partly 
mKned,  onljr  tfae  mirgin  remaining  [B)  and  showing  inlerior  of  ventral  valve  (/*), 
•bowing broad  Dotch  aod  pedicle  groove;;  /,  vails  ol  groove  (Winchell  &  SchuchertJ  ; 
i,  t,  Linguiodiiana  ntwbinyi,  dorsal  and  vCDtral  valves,  X  •  (Ohio  Pal.);  d,  Ortiitt- 
l^idttt  einn/tra,  dorsal  valve,  X  1  1  'i  OrUtuMJea  niiisourietisis,  X  ■>  (Ind.  Survey); 
/,  £,  Ditcinuca  luguirii,  exterior  and  Interior  of  dorsal  valve,  X  '  {Md.  Sorv), 

46.  L.  newberryi  (Hall).     (Fig.  236,  ^,  r.)  Lower  Carbonic. 
Brachial  valve  with  prominent  apex  situated  near  the  posterior 

margin.  Pedicle  valve  slightly  concave  with  excentric  apex  and 
large  oval  foramen  with  deeply  depressed  margins.  Shell  thick, 
strong  and  of  a  lamellose  structure.  Sur/ace  marked  by  fine  con- 
ccDtric  lines. 

Waverly  of  Ohio,  Nevada. 

XVIIL  ScHizoBOLUS  Ulrich. 
Oval,  depressed  convex.  Apex  of  pedicle  valve  at  terminus  of 
a  rather  deep  notch  in  the  posterior  margin ;  apex  of  brachial  valve 
subterminal  and  but  slightly  elevated  with  no  notch  present.  E^ch 
valve  with  a  pair  of  muscle  impressions  situated  posteriorly  and 
separated  by  a  median  ridge  extending  about  one  third  the  distance 
to  the  front  of  the  shell.     Devonic. 

47.  S.  CODCentricus  (Vanuxem).    {S.  truncatm^2\\.)    (Fig.  237.) 

Devonic. 
Very  small,  rarely  exceeding  one  filth  inch  in  length.     Broader 
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anteriorly  and  with  posterior  margin  abruptly  rounded  or  truncate. 

Surface  marked  by  fine  concentric  striae  and  with  faint  radiating 

lines.  The  brachial  valve  some- 
what resembles  a  Lingula, 

Genesee  and  Naples  of  New 
York,  Kentucky,  Indiana. 

Fig.  237.  Schitoholus  comentricm,  in-  XIX.  OrBICULOIDEA  d'Ofbigny. 
tenor  of  pedicle  and  brachial  valves  and 

exterior  of  pedicle  valve.  X  2-  Comeous,  subcircular.     Ap- 

ices excentric.  Pedicle  valve 
with  a  narrow  pedicle  groove  beneath  t);ie  beak  extending  almost 
to  the  margin  of  the  valve  ;  just  behind  the  beak  this  groove 
penetrates  through  a  long  tube  obliquely  to  the  interior  of  the 
valve  where  it  opens  near  the  margin  ;  in  this  it  differs  from  Dis- 
cinisca.  Brachial  valve  larger,  depressed  conical.  Ordovicic- 
Carbonic. 

48.  0.  lamellosa  Hall.  Ordovicic. 

Apex  nearly  central.  Surface  covered  with  rather  strong  sub- 
lamellose  concentric  growth  lines  which  become  more  distinct  and 
coarser  from  the  apex  outward. 

Trenton  and  Lorraine  of  New  York,  Minne- 
sota, Ontario.  .^^\ 


*r 


^-     *V  rx^ 


49.  0.  lodiensis  Vanuxem.     (Fig.  238.)  '/'J 

Devon  ic.  -^ 

Small,  rarely   exceeding    one-third    inch    in        ^'''''  ^'5^-    ^'^'^''" 
diameter.     Brachial   valye    with   mmute  apex.     ^,^j^.^  x^  2. 
Pedicle  valve  somewhat  abruptly  elevated    at  ^^^ 

apex,  with  linear  foramen.  Surface  covered  with  fine  concenj^^ 
trie  striae  and  on  the  anterior  half  of  the  shell  with  faint  radiatiiv^*^** 
folds  or  undulations. 

Genesee  of  New  York,  Nevada. 

50.  0.  COnyexa  (Shumard).     (Fig.  236,  </.)  l'|)i)cr  Carh^yniv  .-:'''' 
Pedicle  valve  broadly  convex  with  hcitzht  nearl\:-;.c.(]ual-to  one.'  liTrlf^-: 

the  diameter  ;  apex  moderately  prominent,  ^ifi^iii^^feAt^^boicil^^^ 
third  the  distance  from  the  posterior  mari^inv 
distinct  concentric  growth  lines.     Diameter  al; 
Ohio,  Indiana,  Missouri,  Kansas. 

51.  0.  missoariensis  Shumard.    (Fi^.  236, 

Small,  averaging  about  one  fourth    inch  iVt^UjJij^^^l^lpex 
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prominent.  Surfaces  of  both  valves  marked  by  concentric  lines 
and  fine  lamellations. 

Ohio,  Indiana,  Iowa,  Illinois,  Missouri. 

XX.  DisciNiscA  Dall. 

Lower  or  pedicle  valve  flattened  or  concave  with  an  elevated  inte- 
rior pedicle  disc  perforated  by  an  oval  pedicle  opening  which 
passes  directly  through  the  shell ;  externally  this  pedicle  disc 
shows  as  a  depressed  area.  Upper  or  brachial  valve  convex. 
Apices  of  both  valves  nearly  posterior.  Shell  structure  more  or 
less  horny.      Miocenic  and  Pliocenic. 

52.  D.  logubris  Conrad.    (Fig.  236,/-^.)  Miocenic  and  Pliocenic. 
Small  (about  J4  inch  in  diameter),  subcircular.     Brachial  valve 

with  rather  elevated  apex  which  is  obtusely  pointed  and  situated 
at  about  one  fourth  the  shell's  diameter  from  the  posterior  margin. 
Surface  strongly  lamellose  especially  over  the  outer  half.  Very 
faint  radiating  lines  are  visible. 

New  Jersey,  Maryland,  Virginia,  South  Carolina. 

XXI.   ScHizoTRETA  Kutorga. 

Similar  to  Orbiculoidea  but  with  thicker  shell  and  with  the  rela- 
tive convexity  of  the  valves  reversed,  /.  ^.,  the  pedicle  valve  very 
convex  and  the  brachial  flattened.     Ordovicic-Siluric. 

53.  S.  pelopea  Billings.  (Fig.  241,  a-b!)  Ordovicic. 
Nearly  circular  with  strongly  elevated  pedicle  valve  and  He- 
pressed  convex  brachial  valve.  Surface  marked  by  numerous 
strongly  elevated  concentric  lines  of  growth.  Pedicle  opening 
small,  oval. 

Trenton  and  Lorraine  of  Iowa,  Wisconsin,  Minnesota,  Ontario, 
Quebec. 

54.  S.  tenuilamellata  (Hall).  Siluric. 
Shell  thin,  larger  and  more  circular  than  preceding,  with  thin, 

elevated,  prominent,  concentric  lamellose  growth  lines;  pedicle 
valve  elevated  with  concave  foraminal  slope,  and  elongate  exter- 
nal pedicle  opening. 

Niagaran  beds  of  New  York,  Ontario,  and  Nova  Scotia. 

XXII.     RosMERELLA    Hall  and  Clarke. 

^  Similar  to  Orbiculoidea  but  with  pedicle  valve  very  concave  and 
brachial  very  convex.     Devonic. 


2o6 
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55.  R.  grandis  Vanuxem.     (Fig.  239.)  Devonic. 

I-arge,  broadly  elUpticat.     The  direction  of  the  foramen  in  the 
pedicle  valve  is  in  the  shorter  diameter  of  the  shell. 

Hamilton  of  New  York,  Ohio,  Indiana,  Kentucky. 


XXIII.  Crania  Rctzius. 
Nearly  circular,  inequivalved,  with  no  pedicle  opening  but  at- 
tached by  apex  or  by  the  entire  surface  of  the  pedicle  (lower)  valve 
which  is  depressed,  conforming  to  the  surface  to  vthicli  it  is  attached. 
Brachial  (upper)  valve  conical  with  subcentral  and  posteriorly 
directed  beak.  In  each  valve  is  a  pair  of  wniel>  separated  cnuscle 
scit-  near  the  i>  isicriur  nnr- 


they  adopt,  X 

brachiopods  and  sometimes  unrecogni/ 
ing  the  surface  features  of  the  body  to 
Differs  from  C.  modesta  in  that  the  a\ei 
more  rugose. 
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Utica  and  Lorraine  of  Ohio,  Indiana,  Illinois,  Wisconsin. 

57.  C.  aetigera  Hail.     (Fig.  241,  e-^.}  Ordovicic 
Small;   often  with  nearly  straight  cardinal   margin.    Surface 

marked  with  quite  coarse  pustules 
or  setre  which  are  most  distinct  near 
the  margin  of  the  .shell. 

Trenton  and  Lorraine  of  Iowa,  Il- 
linois, Wisconsin,  Minnesota. 

58.  C.  treotonensiB  Hall.  (Fig. 
241,  f-rf.)  Ordovicic. 

Brachial  valve  thick,  thus  differ- 
ing from  C.  scainosa  and  not  cov- 
ered as  in  C.  setigera  with  elongate 
pustules. 

Trenton  of  New  York,  Illinois, 
Wisconsin,  Minnesota. 

59.  C.  IffiUa  Hall.     (Fig.  242.) 

Ordovicic. 

Small,  moderately  convex,  apex  of  upper  valve  distant  from  mar- 
gin one  third  diameter  of  shell;  surface  with  fine  sharp  stricc,  in- 
creased sometimes  by  implantation. 

Utica  to  Lorraine  of  Ohio  and  Indiana. 


Fig.  341.  a,i,  Sikiiotrrlapthpia, 
dotsat  4nd  vential  valves,  the  laller 
showing  smill  oial  pedicle  opening; 
c,  d.  Crania  Irtnlontmii,  dorsal  and 
profile  views  ;  e,  f.  Crania  setigera, 
dorsal  and  profile  views.  {After 
Wiacbell  and  Schucben.) 


Fin.  243.  Crania  lalia,  four  iudi- 
Tiduals  attached  to  shell  of  StropAomena 
flanHHtbena,  X  ><  (After  Hall  and 
CUrke.) 


Fig.  143.  Crania  trtniuriala,  lat- 
eral end  lop  views  of  an  elliptical  dor- 
sal valve,  Xl.     (After  Hall.) 


60.  C.  crenistrlata  Hall.     (Fig.  243.)  Devonic. 

Brachial  valve  depressed  conical.  Surface  marked  by  elevated, 
crenulate,  radiating  striae  which  reach  nearly  to  the  smooth 
apex. 

Onondaga  and  Hamilton  of  New  York,  Ohio,  Kentucky, 
Michigan. 
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6l.  C.  modesta  White  and  St.  John.     (Fig.  466,  d.) 

Upper  Carbonic. 

Average  diameter  ^  inch.     Brachial  valve  moderately  convex. 
Surface  concentrically  striated. 

Ohio,  Indiana,  Iowa,  Kansas. 

XXIV.    Cbaniella  CEhlert 
Large,  subcircular  or  subquadrangular.     Pedicle  (lower)  valve 
thin,  adhering  by  its  entire  surface.     Brachial  (upper)  valve  con- 
ical with  subcentral  and  posteriorly  directed  apex.     Muscle  scars 
similar  to  Crania.     Differs  from  Crania  in  the  vascular  sinuses  of 


FlQ.  344.      I, a,  CraniiHa iiimifftnia,  top hiii  lal«ral  vitwiir<ii>t?a]  valve;  j,  a  group 
ofTeDtral  tsItm  iltached  to  ihell  of  CyprUardtlla  6/l/islHar.i,  >;  i.      (Aflcr  Hall.) 

the  brachial  valve  being  S-shaped  ;  they  start  from  near  the  pos- 
terior muscle  scars  and  extend  to  the  anterior  portion  of  tlie  valve, 
sending  to  the  sides  of  the  valve  dichotomizing  secondary  branches. 
Ord  o  V  ic  i  c-D  e  vo  n  i  c 
62.  C.  hamiltoniSB  Hall.     (Fig.  244)  Dcvonic. 

Subcircular.      Brachial    valve    nearly   conical    with    subcentral  . 
apex,  pointed  in  well  preserved  specimens.     Kxtcnor  marked  by 
concentric  lamellosc  striie.     Pedicle  valve  nnri  td  by  four  stronc; 
adductor  muscle  impressions  and  by  digitite  M-miUr  imprtssions 

Hamilton  of  New  York ;  Hay  and  Athaha  1 1  m^rs   Cinaih 

XXV.    Pholidopk  Hill 
Small,  ovate,  unattached,  equivalved  and  li        _i>\tx     v 
pedicle  opening.     The  edges  of  the  valves  in,  ll  '    \li  r 

join.  The  interior  of  each  valve  is  mirl  td  1 
sharply  defined  muscular  impression  «hKh  is 
the  apex  of  the  triangle  pointing  antenorlj       1  ' 
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63.  P.  hamiltonlse  Hall.     (Fig.  245.)  Devonic. 
Ovate  with  broader  posterior  end.     Apex  excentric  and  inclined 

backward.     Surface  marked  by  closely  arranged  lamellose  growth 
lines. 

Hamilton  of  New  York. 

PROTREMATA. 

•       _  XXVI.    KuTORGiNA  Billings. 

^^^^'        Inequivalved ;  hinge  line  nearly  equal 
^^^H     to  the    greatest    width    of    the    shell. 
^^^F      Larger  or   pedicle  valve  usually  much 
more  convex  than  the  brachial;  umbo 
straight  or  incurved  ;  median  sinus  pres- 
Fic  245-    P*»iidopi  hamil-    g^j  ^^  absent.     Between  the  valves  is  a 
Aoif,  intenor,  X  8.  ■nd  eile-         •   .-      ■     ■  ■  •  <         ••   • 

lior  X  4-     (After  Hall  )  relatively  large  and  broad  pedicle  open- 

ing owing  to  the  rudimentary  cardinal 
areas.  Surface  with  concentric  growth  lines.  Interior  with  muscle 
scars  radiating  from  the  beak.     Lower-Middle  Cambric. 

64.  K.  dagolata  Billings.     (Fig.  246.)  Lower  Cambric. 
Pedicle  valve  convex,  arching  over  to  the  incurved  and  pointed 

beak;  mesial  sinus  often  present.     Brachial  valve  depressed,  with 


f 


Fic  246.     Kulfrgina  cingmlaia,  Tentnl,  profile  and  doraal 
of  oater  surface.     (After  WalnXI.) 

elevated  but  not  incurved  beak.     Surface  covered  with  coarse  strife 
and  in  older  portions  with  undulations  of  growth. 
Vermont,  Quebec,  Labrador. 

XXVII.     DlCTYONELLA    Hall. 

Subtriangular,  biconvex.  Pedicle  valve  with  a  broad  median 
sinus  and  acute  and  arched  umbo.  Delthyrium  closed  by  a  de- 
pressed plate.  Brachial  valve  with  a  broad  median  fold ;  median 
septum  high.  Exterior  surface  pitted  with  quincunx,  resembling 
Irematis.    Siluric    '  * 


210  NORTH  AMERICAN  INDEX  FOSSILS. 

65.  D.  reticulata  Hall.     (Fig.  247.)  Silurk. 

Shell  gibbous  posteriorly  and  more  attenuate  in  front.  Pedicle 
valve  with  small,  acute  and  closely  incurved  beak  which  is  flattened 
on  the  back,  forming  a  "  depressed  plate." 

Niagaranof  Ohio,  Indiana,  Wis 


<^ 


Fig,  348.     Biitingsflla  lohradoinsis,  di 
tnl  valves,  oalural  siie.     (Afler  Hall.) 


Fig.  J47,  Diciyonella 
rtticulala,  dorsal  and  car- 
dinal views,  X  1-  (Afier 
Hall.)  Fig.  249.     Aiimui j.Jm.i.n-     \  Wwk  Waki.it.) 

XXVni.  BiLLiNGSELLA  Hal)  and  Clarke. 
Small.subquadrate  orsemicircular;  hinge  line  i-traiglit.  Pedicle 
valve  the  larger  and  convex;  cardinal  area  modi.ratcl>  lii<jh  ver- 
tical or  but  slightly  incurved,  with  a  strong,  arching  dcltidiuni 
Brachial  valve  flat  or  concave  ;  cardinal  area  lower  tli.m  in  ptdicle 
valve  but  usually  also  possessing  a  convex  dcltidiiim  Dentil 
plates  continued  along  the  bottom  of  the  valve  enclosing  t  sni  ill 
muscular  area  near  the  apex.  Entire  siirl  lcc  co\(.red  witJi  ndi  u  '• 
ing  plications.     Cambric-Siluric, 

66.  B.  coloradoensis(Shumard).     (l-'ig  j^s  i        '-IT'-'  '  iml'ii^ 
Differs  externally  from /Vw/tf/'i'/i/j  lnflin^\i  in  Iilui^  k--s  ti  insvtr'.c 

and  in  that  the  brachial  valve  lacks  both  bim: 
From   Texas    to    Missouri,    Minnesota, 

Wyoming  and  Idaho. 

XXIX.    Nis'usiA  Wal  n 
Differs  from  BilUngsella  in  that  the  radi  iti  11 

larly  distributed  spines  on  their  crests,  im 

mesial  sinus  on  the  pedicle  valve  and  1  I  n 

brachial.     Lower-Middle  Cambric.  -•  ^^x^- 
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67.  N.  festinata  Billings.     (Fig.  249.)  Lower  Cambric. 

Hinge  line  straight,  usually  equalling  the  greatest  width  of  the 
shell.  Pedicle  valve  elevated  at  the  umbo  with  a  high  cardinal 
area.  Surface  covered  with  narrow  radiating  ribs,  increasing  both 
by  bifurcation  and  intercalation.  The  spines  are  located  on  the 
ribs  more  or  less  irregu- 
larly. An  average  shell 
measures  about  one  inch 
in  width  with  length  about 
one  third  less. 

New   York,  Pennsylva- 
nia, Vermont,  Quebec. 


XXX.   Protorthis  Hall 
and  Clarke. 

Like  BUlingsella  but  dif- 
fering in  the  absence  of  a 
true  cardinal  process  and 


Fig.  250.     Protorthis  billingsi^  showing  variation 
of  form.     ( Dawson  and  Walcott. ) 


in  the  punctate  character  of  the  shell  substance.    Middle-Upper 
Cambric. 

68.  P.    (BUUngsella)    bilUngsi    (Hartt).     (Fig.    250.) 

Middle  Cambric. 

Broader  than  long,  with  greatest  width  at  hinge  line.  Most  con- 
vex at  about  the  middle  and  depressed  in  front.  Brachial  valve 
with  sinus.  Cardinal  area  very  narrow.  Surface  marked  by  about 
thirty  radiating  striae  crossed  by  distinct  lines  of  growth. 

New  Brunswick. 


XXXL   Rafinesquina  Hall  and  Clarke. 

Semi-oval ;  hinge  line  straight ;  cardinal  area  well  developed 
on  each  valve.  Pedicle  valve  convex;  brachial  concave.  Mus- 
cular area  of  pedicle  valve  faintly  delimited,  consisting  of  two 
broad,  flabellate  diductor  scars  enclosing  an  elongate  adductor; 
from  the  margin  of  the  muscular  area  radiate  irregular  furrows  and 
nodose  ridges.  Brachial  valve  with  bilobed  cardinal  process. 
Entire  surface  covered  with  striae  alternating  in  size  and  crossed  by 
finer  concentric  growth  lines.    Ordovicic-Siluric. 

6g.  R.  altemata  (Emmons).     (Fig.  251.)  Ordovicic. 

Broadly  semi-oval.     Pedicle  valve   convex,  flattened   near  the 
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cardinal   extremities.     Alternation  of  strix  very  pronounced  on 
both  valves. 

Trenton- Lorraine  of  Mew  York,  Ohi6,|Indiana,  Illinois,  Missouri, 
Wisconsin,  Minnesota,  Manitoba,  Anticosti. 


Fig.  35 1 .    Rnfinisquina  alUt 


70.  R.  deltoidea  (Conrad.)  Ordovicic. 
Pedicle  valve  abruptly  deflected  at  the  margin  except  a  small 

portion  in  front.  Surface  of  the  valve  before  deflection  covered 
with  many  irregular  concentric  wrinkles  crossed  by  radiating 
strix  which,  with  the  exception  of  one  or  two  prominent  ones  in 
the  middle  of  the  shell,  are  equal.  Can  be  distinguished  externally 
from  Leptana  rhotnboidalts  by  its  usually  deltoid  outline  and  by 
the  lesser  prominence  of  its  corrugations. 

Trenton  and  Utica   of  New    York,  Iowa.    Missouri,    Wisconsin, 
Minnesota,  Ontario,  Manitoba, 

71.  R.minDe80taensis{N.  H.  Wincliell).      (Fig.  253.)     Ordovicic. 
Very  similar  to  R.  allernata  in  form  and  surface  features  but 

usually  distinguishable  by  its  smaller  size  and  greater  convexity. 
Trenton  of  Kentucky,  Tennessee,  Iowa,  Wisconsin,  Minnesota. 


Fig.  253.    Rafinttqui 
•  tbell,  and  interior  of  brachial  valve,  X  t.     [Min.  Ge 

XXXn.  Stropheodonta  11 
Very  similar  to  Rafinesquina  but   with  c 
denticulate,  t.  t.,  marked  by  transversu  b 
teeth  and  pits.    Shell  structure  coarsely  p  net  t 


'OS 
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A.  Shell  withradtatiiig  plintions 83.  S.  ceUala. 

B.  Sbdl  with  ladiating  striiE *. 

•  Shell  neMly  «« (1). 

(i)  Snriice  with  promineDt  coDcenlric  wrinkles ^%.  S.  btckH. 

(l)  Sorface  with  only  oblique  folds  ■(  the  hinge  mu^n...  ^i.  S.  comigala. 

(I)  Surface  with  very  slight  concentric  wrinkles  or  noDe a. 

a.  Shell  very  tbiD.     Striae  Uiuallj  wavy 85.  S.  ptrpiatta. 

a.  Shell  ihin.     Stria:  straight 74.  S.  varitfriata. 

•  Shell  qmie  concavo-convei (i), 

(1)  Shell  lai^  (about  lyi  inches  long  or  longer) _ t, 

b.  Hinge  extremities  rouDded 76.  S  magnifita. 

i.  Hinge  line  usually  eiiended f. 

I  Strong  concentric  striae  present,  crossing  ihe  finer  stri*. 

78.  S.  pattriaai. 

f  Strong  concentric  striz  absent \, 

%  Shell  conspicuously  concavo-con>ei „ x. 

■X  Pedicle  valve  with  greatest  convexity  near  the  front,  aa. 

aa.  Striee  altCTnating Hi.    S.   tantavo. 

aa.   StriK  not  allemating 80.  S.  htmisphtrica. 

X.  Pedicle  valve  with  greatest  convexity  in  the  umbonal  re- 
gion   77.  S,  magnivtHlir. 

X.  Pedicle  valve  regularly  convex  from  beak  to  front. 

73.  a.  prefunda. 

t  Shell  slightly  convex  lo  flat 74.  S.varislriala. 

(a)  Shell  imall  (about  l  inch  long) t. 

t.  Radiating  striic  sirongesi  near  (he  beak 84.  S,  dfmiua. 

{.  Radiating  siris  not  strongest  near  the  beak 79.  .S'.  tntquiradiata. 

(1)  Shell  very  small  (about  %  inch  long) d. 

d.  Hinge  line  extended 83.  S.  intquistriala. 

d.  Hinge  line  less  tbsn  greatest  width  of  shell 86.  S.  armata. 

72.,.S.,C0migata  (Conrad.)      (Fig.  253.)  Siluric. 

Small,  nearly  flat  ;  hinge  line  extended.  Surface  covered  with 
fine  prominent  strise.     Oblique  folds  present  on  the  hinge  margin. 

Clinton  of  New  York,  Tennessee. 

Fig.  253.     StrepheedeHia  corrugala,  with  surface  enlarged. 

73-   S.  profunda  Hall.     (Fig.  254.)  Siluric. 

Large,  with  width  much  greater  than  the  length.  Brachial  valve 
very  concave  with  abruptly  deflected  margins.  Surface  covered 
with  fine  unequal  striae. 
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Clinton  and  Niagara  of  New  York,  Kentucky,  Indiana,  Illinois, 
Wisconsin. 


Fig.  J54.     SIropheodi 


74.  S.  Taristriata  (Conrad).     (Fig.  255.)  Siluric-Devonic. 

Pedicle  valve  varying  from  slightly  convex  to  gibbous,  with 
slightly  elevated  beak.  Surface  usually  with  alternations  of  more 
or  less  prominent  strix,  the  sharper  ones  being  separated  by  several 
minute  ones, 

M?nlius  and  Coeymans  of  New  York,  Quebec,  New  Brunswick. 
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75.  S.  (Leptostropbia)  beckei  Hall.     (Fig.  256.)  Devonic. 
Pedicle  valve  very  depressed  convex,  with  small  beak.    Brachial 

valve  nearly  flat  Surface  marked  with  strong,  close,  bifurcating 
strix  which  are  crossed  by  fine  concentric  lines  and  by  more  or 
less  regular  concentric  wrinkles.  In  its  surface  characters  it  thus 
much  resembles  Lepiana  rhotttdoidalis  but  differs  in  being  almost 
fiat. 

Helderbergian  of  New  York,  Kennedy  Channel  of  the  Arctic 
region, 

76.  S.  (Leptostropbia)  magnifica  Hall.     (Fig.  25;.)       Devonic. 
Very   large,  with   rounded   hinge   extremities.     Pedicle   valve 

depressed  convex  at  the  umbo ;  brachial  valve  slightly  concave. 


FiC.  357.      SlrcfhtmioHla  (LeptBilrofhia)   magnifica,  pedicle  valve  partljr  re 
sod  showing  impressioDS  of  inner  ilrnclures  ;  interior  of  brachial  valve. 


Radiating  striae  rather  faint  and  regularly  bifurcating  two  or  three 
times. 

Oriskany  of  New  York,  Maryland,  Ontario. 

jj.  S.  magniventer  Hall.  Devonic. 

Length  usually  ^  the  breadth.  Pedicle  valve  convex  in  the 
umbonal  region  with  slightly  incurved  beak.  Hinge  line  some- 
times extended.     Radiating  strix  regular  and  slightly  elevated. 

Oriskany  of  New  York,  Ontario,  Quebec. 

78.  S.  patersoni  Hall.     (Fig.  258.)  Devonic. 

Convex.     Distinguished  by  its  form,  the  pedicle  valve  being 

gibbous  just  in  the  middle  and  somewhat  deeply  deflected  at  the 
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sides  and  front.  The  striae  are  distant  and  elevated  with  many 
finer  ones  between.  Strong  wrinkles  cross  concentrically  over 
the  fine  strije,  being  iaternipted  by  the  larger  ones. 

Oriskany-Onondaga  of  New  York, 
Ohio,  Illinois,  Nevada,  Ontario. 
79.  S.   insequiradiata  Hall.     (Fig. 
259.)  Devonic. 

Pedicle  valve  somewhat  gibbous, 
often  arching  regularly  from  beak  to 
front  and  depressed  or  concave  be- 
tween the  umbo  and  the  cardinal  ex- 
tremities which  are  somewhat  pro- 
longed. Beak  a  little  elevated  above 
the  hinge  line  and  incurved.  Surface  covered  with  stri^,  those  on 
the  pedicle  valve  being  often  coarse,  uneven  and  somewhat  fas- 
ciculate; those   on   the   brachial   valve    are    more    uniform,    the 


Fig.  *s8.     Sirsfhfodonia  fater. 
iMii,  pedicle  vaWe.     (After  Hall.) 


stronger    ones  being   distant   and   sharp 
covered  with  very  fine  regular  striae. 

Onondaga  of  New  York,  Ohio, 
Nevada,  Quebec. 

80.  S.  hemispheiica  Hall.    (Fig. 

260.)  Devonic. 

Form,  size  and  general  charac- 
ters similar  to  S.  concava  from 
which  it  differs  in  having  the  sur- 
face stria:  fine  and  nearly  uniform, 
instead  of  alternating;  generally 
also  somewhat  more  convex  than 
5'.  concava. 

Schoharie  and  Onondaga  of 
New  York  and  equivalent  horizons 
of  Ohio,  Indiana,  Kentucky,  and 
Ontario.  y^,-  -t;.,. 

81.  S.  concava  Hall.  (Fig.  261.)  "htai"'li'v,' 

Devonic. 

Large,  with  very  convex  pedicle  valve. 
almost  at  right  angles  to  each  other.     Suria 
sharp  striae  with   finer  ones  between,  all  ere 
striae.     Profile  more  concave  than  that  of  ,S". , 

Onondaga  and  Hamilton  of  New  York. 


with    wide    interspaces 


1  b  *coij,^^t  c 
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82.  S.  imeqaistriata  (Conrad).     (Fig.  262.)  Devonic. 

Small.  Pedicle  valve  quite  convex.  Hinge  line  extended  with 
acute  and  sometimes  auriculate  extremities.  Surface  marked  by 
distant  strix  with  fine,  almost  invisible  striae  between. 

Onondaga-Hamilton  of  New  York,  Kentucky,  IndiaDa,  Wiscon- 
sin, Ontario. 


Fig.  a6o.     StrophtoHonla  hemiiphtriia. 

83.  S.  COStata  Owen.  Devonic. 
Small  (hardly  ^  inch  in  diameter).     Pedicle  valve  slightly  con- 
vex ;    brachial   valve    nearly   flat.     Surface   covered   with   about 
eleven  prominent  plications. 

Hamilton  of  Iowa,  Michigan. 

84.  S.  deiiii8sa(Conrad).    (Fig.  263.)  Middle  and  Upper  Devonic. 
Length  and  width  nearly  equal.     Pedicle  valve  strongly  convex. 

Surface  striae  numerous,  strongest  and  most  elevated  near  the  beak 
and  increasing  by  intercalation  and  bifurcation  toward  the 
front. 

Widely  distributed   throughout   North  America,  especially  in 
Hamilton  group. 

85.  S.(Leptostrophia)perpUna (Conrad).    (Fig.  264.)    Devonic. 
Thin,  slightly  convex,  often  almost  flat.     Extremities  of  hinge 

line  usually  prolonged.  Surface  covered  with  fine  and  nearly 
equal  striae,  crenulated  by  fine  concentric  striae.  Differs  from  .S". 
ctmugala  in  its  finer  and  less  prominent  striae  and  in  the  absence 
of  folds  on  the  hinge  margin. 
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Fig.  261.  Sirophiodonia  n 
•hell ;  and  laWtal  and  front  v  ev 
process,  muscular    scars  ;    den  a  k 

(ArierHall.) 

OnonclaK'i-C  li  1  1 
utec)  throLitilii  it  N  iili 
86.  S.  arcuata  [l  ill 

Hinge   line     c  1 
width    of  sliell  b  I 

,   '"  arcuate  witli  si  1     \ 
Fio.   »6a,     Siropheadotila  .  ,  , 

,-«*f-«»/r,„/«,  pedicle  valve,  vation  along   tile     .rU 

X  1.    (After  Hall.)  ities  usually  a  IhiIl   i 
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Fig.  163.      SirophcQdi'nta  d 


iews,  X  '.     (After  Hall.) 


V 


closed.  Brachial  valve  very  concave.  Surface  covered  with  strong, 
sharply  elevated  radiating  stride,  each  alternating  with  three  or  five 
smaller  ones. 

Chemung  of  New  York,  Iowa,  Nevada,  Manitoba. 

XXXIII.    Pholidostrophia  Hall  and  Clarke. 

Differs  from  Stropkeodonta  in  the  smooth,  often  nacreous  surface ; 
marked  only  with  a  few  squamose  growth  lines.  The  interior  of 
the   brachial  valve  bears  three 

diverging  ridges  in  front  of  the     ^ttff^\     ^.       ["T"  ■sBjl 
muscle  area.     Devonic. 
87.  P.  iowaensis  (Owen).  (Fig. 

265.)     S.  nacrea  Hall.  Fco.  365.    Phsiidourophia 

Devonic      <1°"''''   profile  and   ventral   views,    X  '■ 

^       „  .   „ '     (After  Hall.) 

Small,  semielliptical,  having 

a  brilliantly  nacreous  lustre.  Brachial  valve  concave;  pedicle  valve 
convex.  Beak  small  and  depressed.  Surface  apparently  smooth, 
but  crossed  by  microscopic  growth  lines. 
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Onondaga  and^Hamilton  of  New  York,  Ohio,  Michigan,  Indiana, 
Illinois,  Kentucky,  Iowa,  Ontario. 

XXXIV.   Strophonella  Hall. 

Pedicle  valve  concave;  brachial  convex.    Otherwise  like  Slrophe- 
odonta.    Siluric-Devonic. 
88.  S.  patenta  (Hall).     (Fig.  266.)  Siluric. 

Average  shell   l^  inches  long  by  r^  inchei  wide;  very  con- 
vex.    Surface  covered  with  fine  unequal  radiating  strije  crossed  by 


Fig.   266.      Strophantlla  {^i)  patenta,  with  eiil.irKLmeiit  of -iiifacL-  fciuiies.      (After 
Hall.) 

fine  concentric  ones.     Inner  surface  of  v;tlvcs  thickly  covered  with 
sharp  points. 

Clinton  of  New  York,  Ohio.  Indiana,  Alabama. 
8g.  S.  striata  Hall.     (Fig.  267.)  .Sihnic. 

Almost  flat,  with  fine  radiating  stri^  wliicli  increase  by  ini]ilaiila- 
tion.     Average  shell  ^  inch  long  and   •4   inch  wide. 

Niagaran  of  New  XoxV,  Koiitt.cky,  In.  i;^^-. 


90.  S.  headleyana  1 1  ill      1 1  t^     1  s  1 
\K\    ni 

F,G.    267.       Strophonella  j  ^    abouttll,^,    lo.ulh-,    tb.    \M    tl, 

Uriala.      (After  HftU.)  n   j-    ,  ,  „ 

Pedicle  valve  emu  u(    <.  jmiilh    m  i 
front  and  with  scarcely  elevated  beak     I  :  1  hi  I  \  i  |  t.         k 

umbo  and  very  convex  toward  the  (ront      *  ' 

and    marked   by   transverse   striae,     Kiliitn  \    "i 

sharply  elevated,  increasing  chiefly  b\  m\     u 

Helderbergian  of  New  York,  Kenned)  1.11  1  lei 

of  the  Arctic  regions. 


0^'- 
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Fig,  j68.     Strepkontlla  h/adltyana,  profile  «od>entraI  »i«w  (eiterior)  ;  ii 
profile  of  pedicle  tiItc.     (After]Hs11. ) 


FlO.  *69.     Straphontlla  ampla,  dorsal  »ndJprofile^Yiews  of  brachialj»alie;  cirdiaal 
^ew  and  interior  of  pedicle  vaUe.     ( After  Hnll. ) 
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gi.  S.  learenworthana  Hall.  Dcvonic. 

Distinguished  by  its  strong  geniculation  toward  the  front  and  by 
its  concentric  wrinkles,  presenting  a  partial  superficial  resemblance 
to  Lepteena  rhomboidalis. 

Helderbergian  of  New  York. 

92.  S.  punctuUfera  (Conrad),  Devonic, 
About  .four  fifths  as  long  as  wide.     Cardinal  area  narrow.    Strije 

strong,  increasing  both  by  bifurcation  and  intercalation  and  dis- 
tinctly punctate.  The  shell  outline  is  much  more  abruptly  curved 
than  that  of  5.  headltyana. 

Helderbergian  of  Maine,  New  York,  Pennsylvania,  Tennessee, 
Nevada,  Quebec,  New  Brunswick,  Cape  Hilgard  and  Louis  Napo- 
leon of  the  Arctic  regions. 

93.  S.  ampla  Hall.     (Fig.  269.)  Devonic. 
Large,  length  from  two  thirds  to  three  fourths  as  great  as  width. 

Pedicle  valve  very  concave.  Brachial  valve  convex  in  the  middle 
and  flat  or  concave  at  the  umbo.  Surface  covered  with  angular, 
subequal,  interrupted  or  rugose  strije  which  bifurcate  two  or  three 
times  before  reaching  the  margin.  In  this 
species  resupination  is  more  marked,  and 
the  muscle  impressions  are  stronger  than 
in  .S".  headUyaiiii. 

Onondaga  of  New  Vork.Oliio,  Oiitario- 

94.  S.  reversa  Hall,   (l"it,'.  270.) 

IXvMnic. 
Semi-circular     to    senii-clli  [itical,    with 
hinge  line  extended;  about  one  tliinl  •■■' 
the  shell  (young)  normal,  after  which    i: 
Fir     r,o      Strofho«.Ua      becomes  strongly  and  aiiruntly   reversed,. 

rfvirsa,   dorsal    and    ventral       -..,'"'  '     / 

a»pecis.     (After  Hall  )  StnK  Simple,  stroii;;  and  an-ular  near  the  ,. 

beaks,  dichotomii'.in;.;  Irni::  one  to  tliree. 
times  towards  the  front;  also  increa.iing  by  ini]>l.intalion,  Kniiic 
surface  punctate. 

In  the  Chemung  of  New  York  and  ecinivalcnt  in.ils  of  hnv.i:  ■  i-  - 

XXXV.    STROPHOMENA(RafincsqL;e     I  ■   V":  >.     .  "^     ' 

Like  ^a/?««y«i«ii  but  with  the  conve.\it\- m(  :  .  ,    '^i' 

Pedicle  valve  slightly  convex  at  umbo,  bicnnni,  .     .        i^ 

themiddlc;cardinalarea  conspicuous  witli  cDiiv >...  .v,c-,  .l.:.-k- 
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cular  area  subcircular  and  deeply  excavated  with  an  elevated  ridge 
nearly  surrounding  it.  Brachial  valve  slightly  concave  at  umbo, 
rapidly  becoming  convex.     Ordovicic-Carbonic. 

A.  Shell  nearly  flat 95.  S.  biliingsi, 

JB.  Shell  strongly  concavo-convex,  i.  /.,  pedicle  valve  concave  and  brachial  convex..  *. 

*  Shell  triangular  in  outline.     Cardinal  extremities  marked  by  oblique  wrinkles. 

98.   S.  trilobaia. 

*  Shell  transversely  extended  with  acute  hinge  extremities (l). 

(i)  Large,  over  \%,  inch  wide 96.  S.  incurvata, 

(1)  Small,  less  than  1%,  inch  wide 97.  5.  trentonensii, 

*  Shell  subquadrate  with  more  or  less  rectangular  hinge  extremities (2) 

(2)  Of  medium  size,  about  \]/^  inches  wide 99.  S,  negUcta, 

(2)  Small,  less  than  il^  inches  wide a, 

a.  Shell  not  wrinkled  on  cardinal  margin 100.  S.  rugosa, 

a.  Shell  obliquely  wrinkled  on  cardinal  margin. 

looa.  S.  rugosa  subienta, 

95.  S,  biliingsi  Winchell  and  Schuchert.  Ordovicic. 
Small,  usually  not  exceeding  one  inch  in  width.     Both  valves 

nearly  flat ;  beaks  scarcely  distinct  from  the  cardinal  area.  Bra- 
chial valve  marked  by  a  very  faint  mesial  depression  for  about  half 
the  way  from  the  beak  to  the  front  of  the  shell.  Radiating  striae 
fine  and  usually  of  difTerent  sizes. 

Trenton  of  Minnesota,  Ontario,  Manitoba. 

96.  S.  incurvata  (Shepard).     {¥'\g,  271,  a-d,)  Ordovicic. 
Of  medium  size,  usually  about  one  and  three   fourths  inches 

wide,  with  greatest  width  along  the  hinge-line  and  with  cardinal 
extremities  acutely  angular  and  deflected.  Pedicle  valve  strongly 
concave ;  brachial  quite  strongly  convex.  Radiating  striae  fine, 
crowded,  alternating  in  size  and  crossed  by  numerous  concentric 
lines  and  a  few  stronger  growth  lines. 

Trenton  of  New  York,  Kentucky,  Tennessee,  Missouri,  Iowa, 
Wisconsin,  Minnesota,  Manitoba. 

97.  S.   trentonensis   Winchell   and  Schuchert.     (Fig.  272,   a.) 

Ordovicic. 

Valves  thin.  Radiating  striae  delicate.  Cardinal  margins 
marked  by  oblique  wrinkles.     Internal  markings  undefined. 

Trenton  of  New  York,  Kentucky,  Tennessee,  Wisconsin, 
Minnesota. 

98.  S.  trilobata  (Owen).     (Fig.  271,^-A.)  Ordovicic. 
Hinge  line  extended.     Brachial  valve  broadly  trilobate  and  very 

gibbous  in  front.     Radiating  striae  fine  and  equal. 
Trenton  of  Iowa,  Minnesota,  Manitoba. 
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Flc.  271.  a-H,  SlropkomrnQ  iiuun. 
iDterior  of  pedicle  valve  ;  c,  interior  of  br 
gQta,  Tenlral  and  dorsal  views  ;  g-h.  Strop 
LtftOHa  unicBilata,  enttcior  and  profile  i 
Bft«r  Indiana  Geol.  Surv.,  the  others  aflcr 


99.  S.  n^lecta  (James).     (Fig   27     /  ) 

or  medium  size,  about  one  and  one  t1  I  1 
in  length  with  usually  the  greatest  v  I  1  t  tl  I 
meet  the  hinge  line  about  at  a  r  ght  a     I  f 

fine,  subequal  radiating  strix. 

Lorraine  of  Ohio,  Indiana,  111  I  o      N        M 

100.  S.  nigosa  (Rafinesque  Ms  )     ]  I 

Pedicle  valve  deeply  concave  b 
medium  size  with  greatest  width  t  1 
tremities  somewhat  acute.     Surface    o 


.if 


'Ht. 
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and  close  radiating   strise,  usually  several  smaller   between   two 
larger,  the  smaller  being  always  shorter  than  the  larger. 


Fig.  3^l.     a  {yipftr),  Strofhi 
iews.     (ArierHall. 


negltittt;  donal 


Lorraine   oi  Ohio,  Indiana,  Kentucky,   Missouri,   Wisconsin, 
Minnesota,  Manitoba,  Anticosti. 
lOO,  a.  S.  nigosa  var.  subtenta  (Hall).  Ordovicic. 

DiFTers  from  S.  rugosa  in  being  obliquely  wrinkled  along  the 
cardinal  margins. 

Occurs  with  the  preceding  in  the  Lorraine  of  Ohio,   Indiana, 
Kentucky,  Missouri,  Minnesota  and  Anticosti. 

XXXVI.    Lept^na  Dalman. 
Very  similar  to  Rafinesquina.  but  wider  in  proportion  to  its 
length  and  usually  with  the  flatter  portions  of  the  valves  marked 


Fig.  373,(1.     Ltpliina  rAK»>J0f</ti/u  (Niigarui  (ype.  ) 
with  conspicuous  concentric  wrinkles ;  where  these  cease  the  shell 
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is  often  abruptly  and  rectangularly  deflected.     The  whole  exterior 
is  marked  with  fine  radial  striations.     Ordovicic-Carbonic, 
loi.  L.  rhomboidalis  (Wilckens).     (Fig.  273,  a;  273,  6.) 

Ordovicic— Lower  Carbonic. 

Small,  usually  semicircular;  cardinal  extremities  often  much  ex- 
tended. Pedicle  valve  slightly  convex  near  the  hinge,  slightly  con- 
cave just  before  the  deflection. 

Trenton-Waverly ;  generally  distributed  throughout  America 
and  Europe. 


Fig.  a73,  4.     Lrpiana  rhomboidalit,  inn 
TiBws.      Heldcrbergian  lype.      (After  Hall  & 


102.  'L.  unicostata  Meek  and  Woitln.- 


(i-i^'. 


On 


Distinguished  from  the  precedinj^  by  tlic  cunipletc  absence  uf 
concentric  wrinkles  and  the  presence  of  a  small  niL-sial  ridjje  on  the 
outside  of  the  pedicle  valve. 

Lorraine  of  Illinois,  Wisconsin,  Minnesotri,  l<Mva,  M[u]it.ihn. 

XXXVII.  PlECTamejonites  ['ander. 
Small.  Pedicle  valve  convex,  bracliial  cninr.iv.;.  llin;;c  line  . 
forming  greatest  width  of  shell.  Cardinal  uriMV-ii.innw.  Car;- 
dinal  process  large  and  simple,  almost  lillin-  ilie-  deltlnriiinii," 
Dental  plates  continued  around  the  long,  narmw,  inii.-calnr.ar.ea.s; 
Surface  striae  very  fine,  often  alternatin}:;  in  si/.c  Ordovicic--^ 
Siluric 
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103.  P.  sericeus  (Sowerby).    (Fig.  274,  «-3.)   Ordovicic-Siluric. 
Pedicle  valve  convex  in  center,  deflected  at  edge.     Striae  fine, 


■■■^■-s^. 


^//. 


Fig.  274,  a,  PUctambonites  sericeus y 
pedicel  valves  showing  variation.  (After 
Hall.) 


Fig.    274,   b.     PUctambonites  sericeus^ 
exterior  dorsal  aspect,  and  interior  of  pedi- 
cle   and    brachial   valves,    X  2*      (After 
.   Hall.'i 

alternating  with  a  few  slightly  elevated  ones  and  crossed  by  a  few 
weak  concentric  ones.    Surface  shining. 

Trenton-Clinton  of  New  York,  Ohio,  Kentucky,  Indiana,  Mis- 
souri, Wisconsin,  Minnesota,  Manitoba. 

104.  P.  transversalis  (Wahlenberg).     (Fig.  275.)  Siluric. 

Pedicle  valve  very  convex,  brachial  very  concave.     Hinge  line, 

owing  to  the  strongly  incurved  beak  of  the  pedicle  valve,  is  inflected. 


Fig.  275.     PUctambonites  transversalis y  ventral,  dorsal  and  cardinal  views ;  and 
cardinal  view  of  interior  of  brachial  valve.    (After  Hall. ) 

Surface  marked  by  distant  and  strongly  elevated  striae  with  ex- 
ceedingly fine  ones  between.  The  strongly  incurved  beak  of  this 
species  is  very  different  from  the  small  beak  of  P,  sericeus  which 
is  scarcely  distinct  from  the  cardinal  margin. 

Clinton-Niagara  of  New  York,  Indiana,  Wisconsin,  Ontario^ 
New  Brunswick,  Anticosti. 
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XXXVIII.    SCHUCHERTELLA   Gifty. 

{Orthotkeles  of  authors.) 
Shell  flat.     Much  like   Strophomena.     Pedicle  valve  with  well- 
developed  cardinal  area,  often  irregular.     Brachial  valve  with  nar- 
row cardinal  area.     Cardinal  process  bilobed  when  viewed  from 
within,  quadrilobed   when  viewed   from  without ;  a  faint  median 


Fig.  276.     Schuikirttllasubplana.     (.\fler  Hall.) 


septum  present.  Surface  covered  witli  slender  radiatinj^  stria;  crenu- 
lated  by  sharp  concentric  growth  lines  or  fine  plicalionn.  Sil.-Carb. 
105.  S.  subplana  (Conrad).      (Fig.  276.)       Silmic  and  Devonic, 

Length  and  width  nearly  equal.  Hingi;  line  extended.  Pedicle 
valve  at  first  convex,  later  becoming  concave.  Stria:  coarse,  sliarp 
and  angular. 

Niagaran  and  Helderbergian  of  New  York,  Kentucky.  Tennessee, 
Indiana,  Illinois,  Missouri.  Ontario,  Nova  Scotia,  Anticosti. 


106    S.  interstriata  fllall) 
(1 


tic    a77      Sihtuhtrulla 


chotomous,  radiating  striae, 
strong  growth  lines. 
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Coblcskill  of  New  York,  Greenfield  of  Ohio.  etc. 

107.  S.  woolworthana  (Hall).     (Fig.  278.)  Devonic. 

Semielliptical.     Both  valves  depressed  convex  at  beak,  concave 

toward  the  front.    Beaks  small.    Surface  with  small,  round,  crowded, 


Fig.  278.     Sehttfheritlla  woolwerikana.     (After  Hall.) 

radiating  stris,  increasing  by  interstitial  addition,  crossed  by  fine 
growth  striae  and  few  larger  lines  of  growth.     Interior  of  pedicle 
valve  marked  by  a  large,  flabellate  muscular  area. 
Helderbergian  of  New  York. 

108.  S.  pandora  (Billings).     (Fig.  279.)  Devonic. 
Differs  from  5.  chemungensis  in  the  more  regularly  bilateral  posi- 
tion of  the  umbo  and  in  its  lesser  prominence;  also  in  the  less 
rectangular  form  of  the  shell. 

Schoharie  and  Onondaga  of  New  York,  Ohio,  Ontario,  Nevada. 

Fic.  179,      SiAuiherttHa  pandera. 

109.  S.  arctostriata  Hall.     (Fig.  280.  n-*.)  Devonic. 
Semielliptical   or   semicircular,   often   unsymmetrical.     Pedicle 

valve  slightly  convex  at  umbo,  flattened  anteriorly ;  beak  often  dis- 
torted; cardinal  area  usually  unequal  on  the  two  sides  of  the  fora- 
men. Brachial  valve  usually  depressed  convex.  Surface  covered 
with  sharp,  close,  crenulated,  radiating  striae,  increasing  mainly  by 
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interstitial  addition.     Length   about  %  \.o  ^  inch,  width  slightly 
greater. 

Hamilton  of  New  York,  Ohio,  Kentucky  and  Nevada. 


;  b,  enlargement  of  snrfflce ;  c>  Sihuthn-- 
ttlla ptnifna.     (After  Hall.) 

no.  S.  peirersa  (Hall).     (Fig.  280,  c.)  DctohIc. 

Subelliptical.  Hinge  line  less  than  the  greatest  width  of  shell. 
Length  and  widlh  about  as  two  to  three.  Front  broadly  rounded. 
Pedicle  valve  very  convex  at  umbo  and  less  so  toward  the  front  ■ 
beak  distorted;  deltidium  prominent  and  convex.  Brachial  valve 
most  convex  above  the  middle,  depressed  toward  the  front.  Sur- 
face marked  with  distant,  elevated  strije,  increasiriij  by  interstitial 
additions;  interspaces  crossed  by  elevated,  undulatinfj  strire. 

Onondaga  and  Hamilton  of  New  \o  k  Ne      1        d  O         o 
III.  S.  clteinangensis  (Conrad)     {\  1  I 


Fig.  z8i.    a,  i,  Sciu.A^i 

f,  Ortholilts  icokai.  Cardinal  regions  of  h 
process;  i,  median  septum  in  fiedicle  vn 
(After  Hall.) 

Pedicle  valve  slightly  concave       tl    j 
of  the  hinge  line  with  the  sides  nea  Iv 
Chemung  of  New  York,  Pennsylvin 
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112.  S.  ina^ualis  Hall.  Mississippian. 
Hinge  line  equalling  the  greatest  width  of  the  shell.     Brachial 

valve  very  gibbous,  with  the  greatest  convexity  near  the  center. 
Pedicle  valve  nearly  flat.  Surface  marked  by  alternating  larger 
and  smaller  radiating  strise. 

Kinderhook  of  Pennsylvania,  Ohio,  Iowa,  Utah. 

113.  S.  crenistria  (Phillips?).     (Fig.  281,  c-e.)       Mississippian. 
Wider  than  long,  with  hinge  line  slightly  shorter  than  width  of 

the  shell  below.  Brachial  valve  convex  medially,  pedicle  valve 
flattened.  Surface  covered  with  numerous  subequal  or  alternating 
larger  and  smaller  radiating  strias,  crossed  by  fine  and  crowded 
concentric  striae.  Length  of  a  rather  large  specimen  i^  inches 
and  breadth  2  inches. 

Ohio,  Michigan,  Nevada,  Nova  Scotia,  Feilden  Isthmus  in  lat. 
82^.  43'. 

XXXIX.   Orthotetes  Fischer  de  Waldheim. 

{Derby a  of  authors  generally.) 

In  general  like  Schuchertella  but  the  pedicle  valve  is  at  times 
much  elevated  at  the  beak  and  is  rarely  concave.  It  differs  dis- 
tinctly from  Schuchertella  in  the  presence  in  the  pedicle  valve  of  a 
high  median  septum  extending  longitudinally  through  the  center 
of  the  muscular  area,  which  is  one  third  to  two  thirds  the  length 
of  the  valve.     Carbonic. 

114.  0.  (Derbya)  keokuk  Hall.     (Fig.  281,/.)        Mississippian. 
Differs  from  O,  crassus  in  its  broadly  semielliptical  outline  and 

convexity  of  brachial  valve  which  is  often  equal  to  one  third  the 
width  of  the  shell. 

Kinderhook-Keokuk  of  Iowa,  Illinois,  Indiana,  Missouri,  Nevada. 

115.  0.  (Derbya)  crassus  (Meek  and  Hayden).     (Fig.  282,  a-d,) 

Upper  Carbonic. 

Subquadrate,  owing  to  the  broadly  rounded  front  and  somewhat 
straightened  lateral  margins.  Pedicle  valve  nearly  flat  and  usually 
with  a  somewhat  distorted  beak.  Brachial  valve  gently  convex  in 
the  middle.  Surface  marked  by  numerous  raised  radiating  strias 
crossed  by  concentric  lines  and  stronger  growth  lamellae.  Average 
size  about  i  inch  in  length  and  breadth. 

Widely  distributed  through  central  and  western  North  America. 
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XL.  Meekella  White  and  St.  Jolin. 
Very  biconvex;  often  subpyramidal ;  surface  ]>licated.  Hinge 
line  straight,  shorter  than  the  greatest  width  of  the  shell.  Cardinal 
area  of  pedicle  valve  high,  with  deltidiuni  ivhicli  is  convex  in  the 
middle  and  flat  along  the  sides.  Tlie  prominent  dental  lamella 
are  prolonged  forward  as  septa  for  half  the  ien<:;th  of  tlic  sliell. 
Cardinal  area  of  brachial  valve  linear;  umbo  gibbous;  cardinal 
process  thin,  erect  and  high,  at  times  almost  reacliing  tlic  a])ex  of 
the  umbonal  cavity  of  the  pedicle  valve.  Surface  of  valves,  imlud- 
ing  the  coarse  radiating  plications,  covered  witli  fine  radiating  stri.t'. 
Upper  Carbonic. 

r  16.  M.  striatocostata(Cox).    (Fig.  2  ^  )     I-|        *- 

Beak  usually   distorted   by   being   fl    tci  ed      S     t     e  of   bot 

valves   marked   by  lO  to  14  angular  pi  c  t     n  t      ■^  e    I         t 

the  beak  and   separated   by  deep  angul  r  |  II 

surface  covered  with  fine  radiating  str  1.      I 

verge  upon  the  crests  of  the  plications 
Distributed  throughout  the  western  L     t 

XLI.     HiPPARIONVX    \ 

Large,  like  Schuckerlella  but  with  a 
which    has  no   cardinal    area;    cardinal    j 
Pedicle  valve  nearly  flat,  with  low  cardin 
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by  Umeltx  which  extend   as  strong  ridges  entirely  around  the 
large  muscular  area.     Orlskany  (Devonic). 

117.  H.  proximus  Vanuxem.     (Fig.  283.)  Devonic. 

Pedicle  valve  nearly  flat ;  its  interioi^marked  by  strong  muscular 

imprints  which  occupy  a  large  cardiform^  space.     The  imprint  of 


Fig,  183.     Hipparionyx projimus.     (After  Hall.) 

this  on  the  internal  mold  suggested  the  name  of  "  horse's  hoof." 
Brachial  valve  convex;  surface  marked  by  fine  subequal  stride. 
Oriskany  of  New  York,  Pennsylvania,  Ontario,  etc. 

XLII.  Chonetes  Fischer  de  Waldheim. 
Small.  Pedicle  valve  convex ;  brachial  concave  or  flat.  Hinge 
line  straight,  forming  greatest  diameter  of  shell.  Hinge  areas 
narrow,  that  of  the  pedicle  valve  bearing  a  single  row  of  hollow 
spines  on  its  upper  margin.  Muscular  area  of  both  valves  divided 
by  a  low  median  ridge.  Cardinal  process  simple.  Surface  covered 
with  radiating  striae.     Sil uric-Carbonic. 
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A.  Shell  with  rndiatLog  ittiz I. 

I.  Pedicle  valve  with  a  roesi*!  sinus *• 

*  Sinus  very  deep,  giving  the  shell  a  bilobed  appearance. 

134.   C.  v,mtmli»>iui. 

*  Sinus  with  ■  mesial  fold  in  it 132.   C.  mtiehbui. 

*  Sinus  shallow  and  withi>ul  meual  fold a. 

a.  Shell  ahout  three  fourths  inch  wide 131.   C.  granulifer. 

a.  Shell  smaller  than  above. I. 

I.  Hinge  line  forming  greatest  width  of  shell...   133.   C.  vaiiolulus. 

1.  Hinge  line  equal  10  or  greater  than   greatest   width   of  shell 

helow 116.   C.  kpidus. 

I.  Pedicle  valve  without  a  mesial  sinus *'. 

''"*  Five  to  seven  oblique  spines  on  each  side  of  the  heak  h. 

b.  Shell  laige  (about  t  inch  wide) a. 

z.   Lateral  atriac  curved  anleriorly 118.    Cjerstyensis. 

2.  Lateral  striEc  straight 122.    C.  (oriniaius. 

i.  Shell  small  (about  J^  inch  wide) 3- 

3.  Shell  with  100-120  slriK  near  front 129.   C.  iUiiwisfinis. 

3.  Shell  with  SO-fw  stria  near  front I14.   C.  iritiilus. 

**  Two  10  four  spines  on  each  side  of  ibe  beak  (except  118  which  may  have 


re)  . 


.  Spines  vertical 1^5,   C  s, 

.  Spines  oblique 

4.  Shell  large  (three  fourths  inch  wide  or  more) 

t  Strise  curving ,   liS.   (',/(' 

t  Strias  not  curving 119.   C.  hemii,- 

4.   Shell  of  medium  siie  (J^  ±  incli  in  general) 

tt  Hinge  line  forming  the  Rtc.itest  widlli  of  ilit  slull 
00.  Umbo  of  pedicle  valve  very  iilirupily  iiuurvii 

hinge  line 123-   (".  , 

aa.   Umbo  of  pedicle  valve  not  abruptly  inciitivii. 


tt  Hinge  line  less  ihaii  the  gri^i 

ii.   Slrije  uniform  

**.  Two  central  blrire  str^.ii 

4.  Shell  small  (about  one  founli  irii 
ttt  Spines  bending  abruptly  uti 


n,l(h  i-f  ilie  ^brll 


B.  Shell  smooth 

118.  C.  Jerseyensis  Weller.     (Fig.  2S4.) 
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Concavo-  to  plano-convex.  Pedicle  valve  depressed  convex. 
Cardinal  spines  slightly  oblique,  about  14.  Surface  or  both  valves 
with  rather  coarse  radiating  ribs,  3  or  4  in  a  space  of  2  mm.  at  the 
anterior  margin ;  the  lateral  ribs  often  curve  slightly  anteriorly  as 
they  approach  the  mai^in.  Very  fine  concentric  lines  also  present 
Large  shell  measures  14  mm.  in  length  by  22  mm.  in  width. 

Decker  Ferry  of  New  Jersey,  Cobleskill,  etc.,  of  New  York. 


19.  C.  hemisphericus  Hall.    (Fig.  285,  a-6.) 
Hinge  line  often  much  extended  and  with  3,4  a 


Devonic. 
more  spines  on 


Fic.  185.     a,  i,   C/umeta  A^misfAerieui ;  e,  d,  C.  fuiillus;  e,f,  C.  1 
enlu^emcal  of  surface;  g,h,  C.  logani,  wilh  CDlu^ement  of  surface;  1,  C.  mtielolmi. 
(After  Hall.) 

each  side  of  the  middle.     Pedicle  valve  very  ventricose  with  promi- 
nent, incurved  umbo.     Shell  about  ^  inch  or  l  inch  wide. 
Onondaga  of  New  York,  Nevada,  Ontario. 

120.  C.  macronatas  Hall.     (Fig.  2 86.)  Devonic. 

Small  (about    i^  inch  in  width),  moderately  convex  with  rather 

distant  and   strong  radial   stride.      Cardinal  spines,  2-3  on  each 


FlO.   a86,      Chonites  mucronatus,  X'-      (After  Hall.) 

side  of  the  beak,  curving  out  so  abruptly  as  to  become  parallel  to 
the  hinge  line. 

Oriskany-Hamilton  of  New  York,  Nevada,  Ontario,  Quebec. 
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121.  C.  vicinus  (Castelnau).     (Fig.  287.)  Devonic. 

Shell'^  ±|inch  in^width,  strongly  convex.     Cardinal  margins 
deflected  when  seen  from  the  convex  side.    Striae  finer  and  more 
closely  crowded  than"  in   C.  mucra- 
^^^^^■Hk     natus.     Spines  short  and  oblique. 
^^  ^^^^Htl         Hamilton    of   New    York,     Ohio, 

^H  ^^^^IHv     Wisconsin,  Nevada. 

^^  ^^^^P^      ^^^'  ^'  coronatus  (Conrad).     (Fig. 

288.)  Devonic. 

Large  (about  J^  inch  in  width), 
moderately  convex,  with  numerous 
surface  striiE  and  5  or  6  oblique 
spines  on  each  side  of  the  beak. 
Interior  of  pedicle  valve  strongly  pus- 
tulose  outside  the  wide  spreading  ad- 
ductor impressions. 
Pennsvlvanin.    Illinois,    Wisconsin, 


• 


FiC.  287.  Cianelei  vuinui, 
with  enUrgemenl  of  interior  of  bra- 
cbialvRlve.      (AfUrHalt.) 

Hamilton    of    New    York, 
Ontario. 


123.  C.  pnsillus  Hall.     (Fig.  285,  c-it)  Devonic. 

Small  (about  J^  inch  wide)  with  somewhat  convex  pedicle  valve  ; 


Fin.  2U. 

its  umbo  abruptly  incurved    at  tl  e  I 
usually  obtuse.     Brachial  valve  ncnrl 
convex.     Stride  but  little  elevated 
Hamilton  of  Illinois,  British  A    e 


4sv 
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Fig.  289.  Of  Chonetes  scitulus ;  b^ 
same,  interior  of  brachial  valve,  X  ^ » 
d^  ff  C.  /epii/us,  natural  size  and  enlarged  ; 
c,  C.  setigeruSy  X^.     (  After  Hall. ) 


124.  C.  scitulus  Hall.     (Fig.  289,  a-^b,)  Devonic. 
Somewhat  gibbous,  with  numerous  (50-60)  striae  near  the  front 

of  the  shell  and  many  (10-14)  oblique  cardinal  spines.     Interior  of 
brachial  valve  strongly  pustulose. 

Marcellus-Chemung  of  New  York,  Pennsylvania,  Ohio. 

125.  C.  setigerus  (Hall).  (Fig. 
289,    c.)       Devonic-Lower 
Carbonic. 
Moderately  convex  with  three 

vertical  cardinal  spines  on  each 
side  of  the  beak. 

Marcellus-Waverly  of  New 
York,  Pennsylvania,  Ohio, 
Michigan,  Nevada. 

126.  C,  lepidus  Hall.  (Fig. 
289,  d-e.)  Devonic. 
Similar  to  C,  scitulus  but  is 

smaller,  the    pedicle    valve   is 
more  convex,  with  a  mesial  sinus  and  4  to  10  marginal  spines. 
Marcellus-Chemung  of  New  York  and  Pennsylvania. 

127.  C.  aurora  Hall.    (Fig.  285,  e-f,)    Devonic-Lower  Carbonic. 
Differs  from  C.  logani  in  its  smaller  size  (about  J^  inch  wide) 

and  shorter  hinge  line,  the  hinge  line  being  usually  less  than  the 
greatest  width  of  the  shell. 

Tully-Burlington  of  New  York,  Ohio,  Iowa,  Northwest  Territory. 

128.  C.  logani  Norwood  and  Pratten.     (Fig.  285. ^-A.) 

Mississippian. 

Pedicle  valve  quite  convex.  Greatest  width  of  shell  at  hinge 
line  (about  ^  inch).  Surface  marked  by  20-40  fine,  dichotomiz- 
ing, radiating  lines,  crossed  by  fine  concentric  striae. 

Kinderhook-Burlington  of  Ohio,  Illinois,  Iowa. 

129.  C.  illinoisensis  Worthen.  Mississippian. 
Small  (about  ^  inch  wide),  with  five  or  six  oblique  spines  on 

each  side  of  the  beak.     Surface  marked  by  100-120  very  fine  dicho- 
tomizing striae  near  the  front  of  the  shell. 
Burlington  of  Ohio,  Indiana,  Illinois,  Iowa. 

1 30.  C.  glaber  Geinitz.  Upper  Carbonic. 
Slightly  larger  than  C.  mucronatus^  thin,  transversely  subsemi- 
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circular.  Length  less  than  one- half  breadth.  Hinge  line  slightly- 
longer  than  greatest  width  of  shell  below.  Pedicle  valve  with  a 
broad  and  shallow  mesial  sinus  which  is  at  times  wanting.  Cardinal 
margin  with  four  to  seven  oblique  spines  on  each  side  of  the 
beak.  Surface  smooth  except  for  faint  concentric  striae. 
Kansas,  Iowa,  Illinois,  Colorado,  Nebraska. 

131.  C.  granulifer  Owen.  Upper  Carbonic. 
Rather  large  (about  ^  inch  wide).     Distinguished  by  the  broad 

shallow  sinus  in  the  pedicle  valve,  the  often  extended  hinge  line 
and  the  presence  of  six  to  ten  oblique  spines  on  each  side  of  the 
beak.     Surface  marked  by  very  fine  radiating  striae. 

Alabama,  Missouri,  Illinois,  Iowa,  Kansas,  Colorado,  Arizona. 

132.  C.  mesolobus  Norwood  and  Pratten.     (Fig.  285,  /.) 

Upper  Carbonic. 
Small.     Distinguished  by  the  presence  of  a  lobe  or  fold  in  the 
mesial  sinus  of  the  pedicle  valve. 

Ohio,  Missouri,  Illinois,  Colorado,  New  Mexico,  Arizona. 

133.  C.  variolatus  (d'Orbigny).  Upper  Carbonic. 
Similar  to  C,  granulifer  but  more  convex,  very  small  and  with 

the  sinus  of  the  pedicle  valve  well-marked. 

Ohio,  Illinois,  Missouri,  Kansas,  Nebraska,  Colorado. 

134.  C.  verneuilianus  Norwood  and  Pratten.     (Fig.  290.) 

Upper  Carbonic. 

Small  and  much  wider  than  long  with  extended  and  sometimes 

mucronate   hinge   extremities.     Pedicle   valve    bearing    a   deei\ 

rounded  mesial  sinus,  giving  the  valve  a;-. 
two-lobed  appearance.      Hinge  line  witlr'    y 
four  oblique  spines    on  each  side  of  tlic 
beak.     Brachial  valve  bearing   an  obtuse'   ' 
median  fold.     Surface    marked    bv  manv 
'  fine  radial  stritHe.     r^spccially  distinguished". 
Fig.  290.     Chonetes  ver-      ^^^^  ^^^i^^  species  b\   its  deep  sinus,aiids '" 
neuiiianus,      two       pedicle      ,.,,.,  ....  '^^  . 

,         ,      .  ...  bilobed  appearance.        r  tJ*  \   ,  .iS^ 

valves     showing     variation.  ^^  v^yt  '  ^m\L 

(Ind.  Geol.  Surv.)  Indiana,  Illinois.  Miss^^i^Kansas^^^^^^^ 

braska,  Colorado.  >^^^E^^^        '   t^'^V^' 

XLIII.    Chonostrophia  Hall  and  £&b^K-^Ij^^ 

.    Differs  from  Clionetes  in  having  the  P^^it^^'^;^iif^^^i^^|S|^;^^     ' 
the  brachial  convex;  in  the  absence  of  a  nic(iifiii^Vs3/i^^rjbj%^ 

■■;'  •     T 

brachial  valve  and  in  the  bilobed  cardinal  process,  t 


^ 
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135.  C.  complanata  Hall.     (Fig.  291,  a.)  Devonic. 
Width   I  inch  or  more.     About   two  thirds  as  long  as  wide. 

Cardinal  spines  directed  obliquely  outwards.     Surface  with  fine, 

closely     arranged,     bifurcating 

strix. 

Oriskany  of  New  York,  On- 
tario and  Cumberland,  Md. 

XLIV.  Chonopectus  Hall  and 
Clarke. 

Chonetes-Wke  in  shape,  and 
presence  of  spines  but  wilh  the 
beak  of  the  pedicle  valve  de- 
pressed or  distorted,  leaving  a 
flattenedarea  which  is  probably 
a  scar  from  attachment  in  early 
growth.  Surface  ornamented 
with  a  normal  series  of  con- 
centric growth  lines  and  also 
with  a  double  oblique  series  of 
wrinkles  looking  much  like  the 
"engraving  on  a  machine-turned  watch  case." 

Kinderhook  and  Burlington  (Lower  Carbonic). 

136.  C.  fischeri  (Norwood  and  Pratten.)     (Fig.  291,  b,  c.) 

Lower  Carbonic. 

Semielliptical.  Hinge  line  with  five  to  seven  nearly  straight 
spines  on  each  side  of  the  beak.  Surface  marked  by  fine  radiating 
and  concentric  striae,  beneath  which  is  a  "  textile  "  appearance  due 
to  a  double  set  of  diagonal  lines. 

Kinderhook  and  Burlington,  of  Pennsylvania,  Iowa,  Missouri,  etc. 


291  a  Ckonosirophia  eomfla- 
i  Ckanoptclus fiicheri  c  enlsrge- 
f  surface  of  same,     (After  Hall.) 


XLV.  Strophalosia  King. 
Small,  semicircular.  Hinge  line  straight.  Beak  of  pedicle  valve 
with  scar  indicating  attachment.  Cardinal  area  of  pedicle  valve 
especially  conspicuous ;  delthyrium  large,  covered;  teeth  large  and 
cardinal  process  erect  and  bifid.  Surface  of  pedicle  valve  covered 
with  spines;  that  of  brachial  valve  spinous,  lamellose  or  smooth. 
De  vo  n  ic-Ca  rbo  n  i  c. 
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137.  S.  truncata  (Hall).     (Fig.  292.)  Devonic. 
Small.     Pedicle  valve  gibbous,  regularly  arched  and  truncated  at 

the  umbo.    Cardinal  extremities  flattened  and  auriculate.    Brachial 

valve  gently  concave.  Surface  of 
both  valves  covered  with  scattered 
soines. 

Hamilton,  Portage  and  Ithaca  of 
New  York,  Nevada,  Ontario. 

XLVI.   Productella  Hall. 

Fig.    292.      Strophalosla  truncata,  t%       •  •  i        r^  •  i  •    i 

(After  Hall.)  Productoid.     Small,  With  straight 

hinge  line  and  narrow  cardinal  areas. 
Pedicle  valve  strongly  convex  and  produced  anteriorly,  with 
overarching  beak;  deltidium  present;  teeth  small.  Brachial 
valve  small,  concave;  cardinal  process  usually  bilobed.  Surface 
marked  by  radiating  ridges  which  bear  spines  at  intervals.  Differs 
from  Strophalosia  also  in  the  lack  of  umbonal  attachment.  De- 
vonic-Carbonic. 

A,  Spines  numerous *. 

*  Length  much  greater  than  breadth 138.   P.  iiavicclla, 

*  Length  and  breadth  about  equal i . 

I.  Spines  arranged  in  concentric  rows 142.   P.  spdciosa. 

I.   Spines  irregularly  scattered a. 

a.  Brachial  valve  moderately  concave V. 

i'.  Lamellose  growth  lines  present 144.   I\  pyxiJiUii. 

I^.    Lamellose  growth  lines  not  present 145.    /^  shunur<\inua. 

a.  Brachial  valve  very  concave 2', 

2^.  Cardinal  margins  conspicuously  llattened...   139.   }\  spinuIi.o:^t,i. 
2'.  Cardinal  margins  not  conspicuously  tkttencd. 

146.    P.  lonct'Htriia. 

B.  Spines  few  and  scattered *^. 

**  Length  much  greater  than  breadth,  radiating  -stria*  coarse. 

143.    /'.  (j)<U(it<:. 

**  Length  and  breadth  about  equal,  radiating  stria?  line 141.    P.  hal/cina. 

**  length  much  less  than  breadth 140.   P.  s/t'ui/.i/.i. 

138.  P.  nayicella  Hall.      (Fig.  293,  a-d.)  Devonic. 
Small;  length  much    exceeding  width.     Hin<^c^hne    less  thaivt 

•  ^^     *  * .    -i 

Fig.  293.     a,  b,  Productella  navicella  ;  c,  d,  P-  spi>iu!i,.i!:iv    ct^^?^^^ 


*  t 
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width  of  shell  below.     Pedicle  valve  projecting  about  one  third  its 
length  above  the  hinge  hne.     Surface  marked  above  by  fine  spines 
and  below  by  coarse,  spine-bearing  ridges. 
Onondaga-Hamilton  of  New  York,  Nevada. 

139.  P.  spinolicosta  Hall.     (Fig.  293,  c-d.)  Devonic. 
Differs  from   P.  navtcella  in   the  broadly  semielliptical  or  sub- 
orbicular  outline  and  in  the  beak  of  the  pedicle  valve  which  does 
not  extend  beyond  the  hinge  line  as  in  P.  navkella. 

Widely  distributed  in  the  Onondaga  and  Hamilton  of  North 
America. 

140.  F.  SDbalata  Hall.     (Fig.  294,  a.)  Middle  Devonic. 
Semielliptical  or  semicircular,  usually  much  wider  than   high. 

Distinguished  by  the  irregularly  scattered  spines  on  the  surface. 
Illinois,  Missouri,  Minnesota. 


Fig.  294.  a,  Producldla  lutalafa ;  i,  r,  F.  hallana;  d,  e,  P.  sptcieta;  f,g,  P. 
armaia  :  h,  P.  fiyxidala;  i,  P.  shuinardana.  {After  Kail,  eicept  i,  c,  which  are 
■fter  WslcoH.) 


141.  P.  hallana  Walcott.     (Fig.  294,  b-c.)  Upper  Devonic. 

Semielliptical.  Length  and  breadth  nearly  equal.  Pedicle 
valve  very  convex  with  umbo  elevated  above  the  hinge  line. 
Brachial  valve  deeply  concave.  Surface  of  pedicle  valve  marked 
by  fine  radiating  striae,  a  few  strong  growth  lines  and  a  few  scat- 
tered spines.  Surface  of  brachial  valve  marked  only  by  regular 
concentric  lines. 

New  York,  Iowa,  Nevada,  Northwest  Territory. 


242  NORTH  AMERICAN  INDEX  FOSSILS. 

142.  P.  speciosa  Hall.     (Fig.  294,  d-e,) 

Devonic-Lower  Carbonic. 

Broadly  ovate  with  obtusely  angular  cardinal  extremities. 
Pedicle  valve  regularly  arcuate  from  beak  to  front  and  abruptly 
depressed  between  the  umbo  and  the  narrow,  short  ears.  Surface 
marked  by  fine  concentric  striae  and  on  the  ears  by  a  few  short 
wrinkles.  The  whole  body  of  the  shell  covered  with  about  2$ 
concentric  rows  of  spine-bearing  tubercles. 

Portage,  Chemung  and  Kinderhook  of  New  York,  Ohio,  Iowa, 
Nevada. 

143.  P.  arcuata  Hall.     (Fig.  294,/,  g-.)  Lower  Carbonic. 
Length   exceeding   width.      Pedicle   valve  very   gibbous   with 

greatly  incurved  beak.  Differs  from  P,  navicella  in  its  larger  size 
and  in  the  almost  entire  absence  of  spines  on  the  radial  costae,  only 
a  few  scattered  ones  occurring. 

Kinderhook  of  Iowa,  Ohio  and  Missouri. 

144.  P.  pyxidata  Hall.     (Fig.  294,  A.)  Lower  Carbonic. 
Width  greater  than  length.     Hinge  line  shorter  than  greatest 

width  of  shell.     Pedicle  valve  somewhat  flattened  and  slightly  re- 
curved at  the  cardinal  extremities;  umbo  narrow.     Surface  of  both 
valves  marked  with  lamellose  growth  lines;  spine-bearin<y  radiat- 
ing ridges  at  times  present  on  pedicle  valve. 
Kinderhook  of  Illinois  and  Missouri. 

145.  P.  Shumardana  Hall.      (Fig.  294,  /.)  Lower  Carl^^onic. 
Hinge  line  about  equalling  the  greatest  width  of  shell.     Pedicle 

valve  very  convex,  gibbous  in  the  middle  and  towards  the  innbo  ;    ^   _ 
cardinal  extremities  flattened.     Brachial  valve  moderately  concave.. '*'r*>^ 
Surface  of  both  valves   covered   with    fine    concentric  striae  and     ''J-  ' 
strong  spine  bases.     Differs  from  P,  pyxuiata  in  the  absence  of 
lamellose  growth  lines. 

Kinderhook  of  Missouri,  Iowa  and  Ohio.  * 


146.  P.  concentrica  Hall.  I'owcr  Caih  iViv 

Small.     Hinge   line   scarcely  equallinc:    the    ^i'Bitcst /widthy;?] 


shell.     Brachial  valve  deeply  concave,  almost  L:cni*%iatc  in  Iroii? 
Surface  of  older  portion  of  valve  covered  with  ^ 
wrinkles  and  a  few  tubercles  ;  the  younger  po 


spine  bearing  ridges.  ^T^^iTC 

Kinderhook  of  Ohio,  Indiana,  Iowa  and  ^lichii^Tih^/^Jtfx^Jt^'/" 


gpj-zs'^  :?-  -  J J>P  -— =?rTr  J  — ^ 


XLVIL   P»coc-rT->3  Sowrrby. 

Scmkircular  vitrcct  f:iact:osaI  pedfcLc  b::t  probobCy  anchored 
by  spines  of  pcdSc!.e  Tal-rc  Pciiric  Talvc  large,  co=ineXp  with 
■■■llati'iH  and  gfcatiT  isc-j^xd  uzbo.  Brachial  valve  ^g^?^'',  conczre 
or  almost  fiai.  Hin^e  line  strzight ;  cardinal  areas  and  teeth  absent 
or  mdunentary.  Card  sal  process  large,  four-Iobed  when  txmed 
finom  within.  A  mccim  r:dge  In  each  valve  separates  the  =:  jiscular 
areas.  Sendee  with  radiatfc?  nbs  crcsscd  bv  coccectric  Ifaes  or 
wrinkles,  the  sur^ce  of  pedicle  %alve  often  studded  with  c^'^^ 


♦_ 


rw-s  n  :ie»  w-ji*  _ ♦♦. 

_  I. 

I-  Beak  groLT  ^nrr-cd LiS.  /^  rm^. 

U  Beak  ikL:,  *- «^'-?   --rwT^d 

«-  Radars^  scruc  'rar^e 154-   F   ./.rxa 

«.   t  fc^-tr  ng  grae  ygy  f  ae _ 155^  A  sKim 


2-  Hjaife  -r«  scBirvi^  5£#vr-*r  t^as  w-.::t.-  :c  ii-r'.  r^^iiT i. 

i-   *^  a«s  v«rr  r^=:<r-Gj l'. 

I'.   >^*ZfCi  :2  a  t.::^'.*  KT>y§ lOl.   A  rri 

hic  -wiiiz,    ^ M7.  ^.  -^^^^ 


****^    -».^   ._^^   Wl^'' 


v:.  'jr  atr'icrg  the  wiiih.  if  the  sh*-Il  "re":-* ^ 

3.  Sides  5ascE*^,  ?"'-^  ^-  shell  a  ficr-s-ded  afpeanr-.re  ^:a  the 

mav^l:!.      Sz  h'zs, 157.  /*.  vt^zz. j^rm^z. 

5.  Xot  fcicr-ade^ _ r. 

r.   Hir^e  lire  cx'.oi-t^.     Erraa^  s^e*:a.'  iir.^*^ ift.    f.  ,'rwr- 

c.  Hiaee  l3«  srjc  or^rzA^ 15S    F.  nr»' 

-X."  ^.I'jv  1?  *^e.-  Lels^.    ..........  ................._-.    ......  ^L 

rk*ii  ty  t'-r::»r.*roc  '•rtikles  _ ^~ 

d.  W'.th  a  Barig^  r-il  : :  d 15c.   P.  •e-t-—*  ~»  ^^•- 

y.  WiaxK  a  Ejrxr-il  :'    d ixi.   /".  •-•^'T*-*aLr. 

:t*i  '^7  ra-ut^'g  scr.x Ixi.   /*-/--  •  a-ir*-:- 


147.  P.  beriowtn  Wnitc.  Lower  Carbizric 

Subtriangular  in  general  outline,  rapidly  increasing  in  width  from 

the  smaO,  narrow  beak   to  near  the  front  where  it  is  broadly 
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rounded.     No  mesial  depression  present.     Hinge  tine  short,  form- 
ing scarcely  more  than  half  the  width  of  the  shell.     Surface  marked 
with  very  fine,  thread-like  stria*.     Spine  bases  scarcely  visible. 
Kinderhook  of  Iowa,  Missouri,  Utah. 

148.  P.  burlingtoDensis  Hall.    (Fig.  295,  a-c.) 

Lower  Carbonic, 

Pedicle  valve  extremely  ventricose  with  beak  incurved  to  near 

the  middle  of  the  valve;  median  sinus  present,  extending  from 

near  the  beak  to  the  front.     Brachial  valve  moderately  concave 

above  and  abruptly  geniculate  in  the  middle.     Surface  marked  by 


FlC.  295.      a-f,   ProduclMS  iurl  n^/o     h  P  (       e     I  and 

Whitfield.) 

radiating,  bifurcating  ribs  crossed  by  fine  concentric  stria:.  Strong 
wrinkles  present  on  the  upper  portion  of  the  shell  and  scattered 
spines  on  the  middle  and  lower  parts. 

Burlington  of  Illinois,  Iowa,  Missouri,  Ut.ih. 

149.  P.  biseriatus  Hall.     (Fig.  295,  d-g.)  I.owcr  Caibonic. 

Small,  longitudinally  ovate;  hinge  line  scarcely  as  Innj;  as  the 
width  of  the  shell  below.  Pedicle  valve  extremely  gibbous,  with- 
out sinus  and  marked  by  five  or  six  elevated,  tli-;i:iiit,  cwnccntric 
undulations  which  bear  on  their  upper  margins  a  row  of  elongate 
nodes  and  below  this  many  smaller  granulations.  Hcak  attenuate 
and  extremely  arcuate.  Brachial  valve  flat  ntar  tl;e  Iront  and 
marked  by  8  or  9  concentric  bands  set  with  granul.Uions. 

St.  Louis  of  Kentucky,  Indiana,  Illinois,  Missmiti. 
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ISO.  P.  marginicinctus  Prout.  Lower  Carbonic. 

Brachial  valve  subquadratc.  A  conspicuous  marginal  fold  or 
cincture  present  on  each  valve.  Surface  covered  with  prominent, 
rounded,  bifurcating  costcC,  the  point  of  bifurcation  marked  by  a 
spine  base.  Fine  concentric  striae  cover  the  entire  surface ;  these 
are  accompanied  on  the  older  portion  of  the  shell  by  prominent 
concentric  wrinkles.     Width  about  1  inch  ;  length  somewhat  less. 

St.  Louis  of  Illinois  and  Missouri. 

[51.  P.fascicalatus  McChesney.  Lower  Carbonic. 

Hinge  line  shorter  than  width  of  the  shell  below.  Beak  small 
and  appressed.  Pedicle  valve  sharply  arcuate  above  and  gently 
curving,  with  a  slight  depression.  Surface  marked  with  moder- 
ately fine  radiating  stria:  which,  when  well  preserved,  have  an 
irregular  knotty  appearance  caused  by  the  thickening  of  the  stria 


FlC.  296.      Produitut  temirrtieulalus.      (lad.  Geol.  Surv.] 
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at  the  spine  bases.     Very  fine  concentric  growth  lines  present  to 
front  and  above,  a  few  obscure  transverse  wrinkles. 

Kaskaskia  of  West  Virginia,  Kentucky,  Ohio,  Indiana,  Missouri, 
Illinois,  Utah. 

152.  P.    semireticulatus  (Martin).      (Fig.  296.) 

Lower   and  Upper  Carbonic 

Large,  much  like  P.  costatus  in  form  and  character  of  plications, 

but  larger  and  with  less  distinct  plications  which  are  crossed  by 

regular  concentric  wrinkles  in  younger  stages.     Shallow  mesial 

sinus  present  giving  the  shell  a  bilobed  appearance. 

Throughout  the  Carbonic  of  North  America. 

153.  P.  cora  d'Orbigny.     (Fig.  297,  (T-^.)  Upper  Carbonic. 
Pedicle  valve  uniformly  convex  with  beak  scarcely  projecting 

above  the  hinge   line.     Mesial    fold   and   sinus   absent.     Surface 
marked  with  fine  radiating  strix  and  with  a  few  scattered  spines. 
Throughout  the  Upper  Carbonic  of  North  America. 


Fig.   397,     a,  i,  Produclui  cora      c  i     P 
Ceol.  Surv.) 

154.  P.  costatus  (Sowerby?)  de  Koninck,     ( j'i;^ 

Of  medium  size.  Pedicle  valve  gibbous  with 
sinus  producing  a  slight  emargination  at  tlic 
Beak  prominent  but  only  slightly  projecting  ovl-i 


-  tarbonic- 
,ui,  slialloii^ 
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gin.    Brachial  valve  concave  with  a  very  slight  mesial  fold.     Sur- 
face marked  by  coarse  radiating  plications  sometimes  bifurcating 
or  coalescing  and  crossed  by  a  few  concentric  wrinkles.    A  few 
strong,  scattered  spines  present  on  the  pedicle  valve. 
Throughout  the  Upper  Carbonic  of  North  America. 

155.  P.  inflatus  McChesney.  Upper  Carbonic. 
Very  gibbous,  subquadrate  in  outline.    Beak  small  and  incurved. 

Sinus  broad,  shallow  and  distinct.    Much  resembles  P.  semireticu- 
latus  but  diflfers  in  its  smaller  size  and  in  the  fineness  of  its  radial 
striae.    Concentric  wrinkles  present  in  the  posterior  third.    Spines 
few,  distant  and  large. 
Indiana  and  Colorado. 

156.  P.  longispina  Sowerby  ?    (Fig.  297,/-^.)    Upper  Carbonic. 
Small,  much  wider  than  long  with  extended  hinge  line  and 

prominent  ears.  Pedicle  valve  gibbous  with  slightly  projecting 
beak  and  broad  mesial  sinus.  Brachial  valve  concave.  Surface 
marked  by  obscure  radiating  ribs  which  are  obsolete  on  the  umbo. 
Spines  originally  long  but  usually  broken  ofT. 

Throughout  the  Upper  Carbonic  of  the  United  States. 

157.  P.  mexicoanus  Shumard.  Upper  Carbonic. 
Small.     Sides  flattened,  giving  the  shell  a  somewhat  four-sided 

outline  when   viewed    from   the  hinge   margin.      Pedicle   valve 
strongly  arched  and  without  mesial  sinus.     Surface  with  16-20 
coarse  radiating  costs  on  which  are  scattered  spines. 
Nevada,  New  Mexico. 

158.  P.  muricatus  Norwood  and  Pratten.  Upper  Carbonic. 
Small,  semicircular  with  breadth  exceeding  length.     Curvature 

moderate.  Distinguished  by  its  surface  markings,  consisting  of 
concentric  nodose  wrinkles  and  coarse,  somewhat  nodose  striae. 
Whole  shell  covered  by  small  spines. 

Ohio,  Illinois,  Missouri,  Iowa,  Colorado,  New  Mexico. 

1 59.  P.  nebraskaensis  Owen.    (Fig.  298,  a-^c,) 

Upper  Carbonic. 

Of  medium  size.  Distinguished  by  the  absence  of  a  distinct 
sinus  in  the  pedicle  valve  and  by  the  large  number  of  spines  scat- 
tered over  the  surface  of  both  valves.     (See  P.  symtnetficus,) 

Ohio,  Indiana,  Illinois,  Missouri,  Nebraska,  Colorado,  Nevada, 
New  Mexico,  Arizona. 
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i6o.  P.  punctatus  (Martin).     (Fig.  298.  d-e.) 

Upper  Carbonic. 

Distinguished  by  its  large  size,  hinge  line  shorter  than  the  width 
of  the  shell  below,  slight  mesial  sinus  in  the  pedicle  valve,  small, 
incurved  beak  and  numerous  regular  concentric  folds  with  plain 
interspaces.     Spines  numerous,  minute  and  appresscd. 

Widely  distributed  throughout  North  America. 


Fig   agS      a       P    /u  lu   n  /•      ia  n 

161.  p.  symmetricos  McChesney.     (I 

Cardinal  area  a  little  less  than  great  t 
broadly  rounded.  Pedicle  valve  witliuut 
tusely  angular,  not  well  defined  fron  t 
Brachial  valve  moderately  concave.  Su  f 
concentric  wrinkles,  covered  with   mary 


J  ."J 
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about  two  inches,  length  slightly  less.  Distinguished  from  P. 
ntbraskaensis  by  its  less  convex  pedicle  valve,  its  smaller  concentric 
wrinkles,  and  especially  by  having  a  simple  series  of  small,  rather 
compressed  spines  without  the  additional  stout  and  erect  series 
of  spines. 
Upper  Carbonic  of  Indiana,  Illinois,  Iowa  and  Nebraska. 


FlQ   399       Produ  lu        n  m/lri  us       (lod.  G«oI.  Surv,  ) 


ORTHID^. 
Obthis  Oalman. 

Under  this  name  were  formerly  placed  all  forms  having  in  general 
a  straight  hinge  line,  cardinal  areas  well  developed  in  each  valve, 
with  usually  an  open  triangular  delthyrium  in  each  with  deltidium 
developed  only  in  younger  growth  stages.  Dental  lamellse  well 
developed  in  the  pedicle  valve  and  crural  plates  in  the  brachial 
valve.    Surface  covered  with  radiating  strix  or  plications. 

This  old  genus  of  Otihis  has  been  subdivided  into  Ortkis  (re- 
stricted), Pleciorihii,  Dinorlkis.  HeberuUa.  Onlmtrophia.  Platystro- 
phxa,  Heterorthis,  Bilointes,  Dalmamlla,  Rhipidomella,  Schizophoria, 
OrlhoHchia,  Entdetti. 

A.  Shell  surface  radially  plicate  ((*.  e.,  radiating  lines  coarse) *. 

*  Hinge  line  short  [forming  about  one  third  the  greatest  width  of  shell.     Shell 

globular LVIU    Enlililts. 

*  Hinge  line  long l. 

1.   Pedicle  »alve  flat  or  concave.      Brachial  convex L.   DitiBrtkis. 

1,  Pedicle  »alve  convex a. 

a.  Brachial  valve  flat XLVIII.   ih-thts. 

a.  BrachiaWalve  convei l'. 


2  50  NORTH  AMERICAN  INDEX  FOSSILS. 

I^.   Strong  mesial  fold  on  brachial  valve  and  corresponding  sinus  on 

pedicle  valve LIII.   Platystrophia, 

\'.  No  mesial  fold  present.     Shallow  sinus  present  or  absent. 

XLIX.    PUctorthii. 

B.  Shell  surface  radially  striate  (t.  ^.,  radiating  lines  fine) **. 

**  Strongly  two-lobed .    Very  small LIV.   Bilobites, 

**  Not  two-lobed 2. 

2.   Hinge  line  short  (forming  about  one  third  the  greatest  width  of  shell).,  b. 
b.  Valves  subequally  and  gently  biconvex LVI.   Rhipidomella, 

b.  Brachial  valve  very  convex  ;  pedicle  valve  much  less  convex. 

LVII.    Schizophoria, 
2.  Hinge  line  long r. 

c.  Shell  substance  punctate LV.    Dalmanella. 

c.  Shell  substance  iropunctate 2'. 

2^.  Muscular  impression  of  pedicle  valve  small,  almost  confined  be- 
tween the  dental  lamelhe Lll.    Orthostrcphia. 

2'.  Muscular  impression  of  pedicle  valve  moderately  larjje,  extend- 
ing about  half  the  distance  from  the  beak  to  the  front  of  the 
shell LI.   Jl^hertella. 

XLVIII.    Orthis  Dalman  (emend  Hall  and  Clarke). 

•  Brachial  valve  flat;  pedicle  valve  convex.  Cardinal  area  of 
pedicle  valve  elevated  and  somewhat  incurved.  Surface  covered 
with  strong,  sharp,  and  comparatively  few  plications  which  are 
usually  if  not  always  simple.  Dental  lamcllre  slightly  developed. 
Cardinal  process,  a  vertical  plate  lying  at  the  bottom  of  the  brachial 
deltidial  cavity,  and  longitudinally  dividing  it.  Canib.-Carb. 

162.  0.  COStalis  Hall.      (Fig.  300,  a-b.)  Ordovicic. 

Hinge  line  slightly  less  than  the  greatest  width  of  the    shell. 

Pedicle  valve  very  convex  with  high  cardinal  area  and  beak  not 


»  •   r 


Fig.  300.      /T,  ^,  Orthis  cosia lis ;  r,  </,  JW./cr!':!  .         \':   i   II.'.;. 

»  .  *  »   ■       •■ 

incurved.    Surface  covered  by  about  30  cii.^t<iiU,  ^tK-n    an!  unnuir  i;v   - 
plications.  — v  '  ^  '"^ 

Chazy  of  New  York.  i  %'a,L;.\     •  ^      -A, 

i6s.  0.  tricenaxia  Conrad.     (Fig.  301,  ^?-r.)        ^■.^t^^^^'^l^mff'^:^' 

Distinguished  from  0.  flabellitcs  by  its  >\\\\C\\'^'' 'T'^^'^^\'^\^^{j^S.\ 
convex  pedicle  valve  with  very  high  caidina,  an  i.        -  ^-^*^  ^   ^     • 
Trenton;  widely  distributed  throughout  Noit:.  AiV.7j!^:.'>.35/. 


•  « 


BRACHiOPODA—ORTHIDJE.  25 1 


,  Orlhit  Iriienaria  ;  d-f,  Pliclorthii  plualella  ;  g-i,  P.  vihitfitldi, 

(Mian.  Geol.  Surv.) 


164.  0.  flabellites  Foerste.     (Fig.  302.)  Siluric. 

Semioval,  with  long  hinge  line.     The  coarse  plications  crossed 
by  concentric  growth  lines. 

Clinton  and  Niagara  of  New  York,  Kentucky,  Ohio,  .Indiana, 
Wisconsin,  Ontario. 

XLIX.  Plectorthis  Hall  and  Clarke. 

Differs  from  Orthis  (restricted)  in  the  subequal  and  convex 
valves,  in  having  less  simple  plications  and  in  the  comparatively 
low  cardinal  area  of  the  pedi- 
cle   valve.       Ordovicic  - 


165.  P.  indianola  Walcott. 
Cambric, 
Small,  transverse.  Hinge 
line  varying  from  slightly  less 
to  one  fifth  greater  than  the 
width  of  the  shell  below. 
Pedicle  valve  about  twice  as 
convex  as  the  brachial,  with 
or  without  a  mesial  sinus.  Brachial  valve  with  a  shallow  or  deep 
mesial  sinus.  Cardinal  areas  low.  Surface  marked  with  strong  or 
fine  radiating  ribs  or  stricc. 


Orlhis flabellilts.      (Pal.  N.  Y.) 
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Middle  and  Upper  Cambric  of  Indian  Territory,  Oklahoma, 
Texas. 

1 66.  P.  remnicha  Winchell.  Cambric. 
Of  medium  size,  usually  slightly  transverse.     Hinge  line  varying 

in  length  from  nearly  the  greatest  width  of  the  shell  to  two  thirds 
the  greatest  width.  Cardinal  areas  narrow.  Brachial  valve  slightly 
less  convex  than  the  pedicle.  Surface  marked  by  bifurcating 
radiating  ribs  that  vary  on  shells  of  similar  size  from  sixteen  in  the 
space  of  ^  inch  to  three  in  the  same  space. 

Saint  Croix  of  Minnesota  and  Wisconsin,  and  equivalent  forma- 
tions of  Wyoming,  Montana,  Indian  Territory. 

167.  P.  plicatella  Hall.     (Fig.  301,  rf-/.)  Ordovicic. 
Broadly  semioval.     Valves  equally  convex  without  depression 

or  elevation.  Length  and  breadth  as  3  to  4.  Cardinal  area  nar- 
row.    Plications  about  20-28. 

Trenton-Lorraine  of  New  York,  Kentucky,  Ohio,  Wisconsin, 
Minnesota. 

168.  P.  whitfieldi(N.H.  Winchell).     (Fig.  301,  ^-/.)    Ordovicic. 
Larger  than  P.  plicatella  with  an  almost  square  outline.     Cardi- 
nal area  strongly  elevated.     Plications  numerous. 

Lorraine  of  Illinois,  Iowa,  Wisconsin,  Minnesota. 

169.  P.  fissicosta  Hall.  (Fig.  300,  c-d?)  Ordovicic. 
Of  medium  size.  Slightly  and  nearly  evenly  convex.  Distin- 
guished especially  by  the  character  of  the  costx  which  are  angular 
and  become  two  or  three  times  divided  toward  the  margin  of  the 
shell. 

Lorraine  of  Ohio. 

L.    DlNORTHis  Hall  and  Clarke. 

Differs  from  Orthis  (restricted)  in  the  convex  brachial  valve,  in 
the  pedicle  valve  which  is  elevated  at  the   umbo  and  becomes 
gradually  depressed    and    finally  flat    or  conc.ixe,  in    the    dental 
lamellae  being  extended  around  a  subquadrate  iiuis(>ilar  area,  and-,^ 
in  having  an  erect  cardinal  process.     Ordovicic.      ''•v  ..    iV 

170.  D.  deflecta  (Conrad).      (Fig.  303,  a-d.)  •".   '  X>rd..>vicic.:?  •" 
Brachial  valve  moderately  convex.     Hinge  line  u'suall\'  toiinj^^^ 

the  greatest  diameter  of  the  shell.  Cardinal  areas" at-- right Jaiigl^^^^^^^ 
to  each  other  with  broadly  triangular  delthyriuni  partiall^vcfwered 


BRA  CHIOPODA—ORTHIDJE. 


253 


by  a  convex  ddtidium.    Surface  covered  with  many  fine  elevated 
striae  crossed  by  finer  concentric  lines. 

Trenton   of  Kentucky,  Tennessee,  Illinois,  Iowa,  Wisconsin, 
Minnesota. 
171.  D.  meedsl  Winchell  and  Schuchert.     (Fig.  303,  e-k.) 

Ordovicic. 

Biconvex  owing  to  the  slight  convexity  o{  the  pedicle  valve. 
Hinge  line  shorter  than  the  width  of  the  shell  below.     Pedicle 


!-/,  D.  perliHilla  (Minn. 


Tm.  303.     B-rf,  Dittorlhis  dtJUila:    t-k,  D.  mttdsii 
GcdI.  Sot*.);  m-t,  D.  lubquadrala  (Ind.  Ccol.  Surv.), 

valve  marked  by  a  broad,  shallow  sinus.     Surface  marked  by  strong, 
fharp,  fasciculated  strix  crossed  by  growtli  lines. 
Trenton  of  Iowa,  Wisconsin,  Minnesota. 

172.  D.  pectinella  (Emmons).     (Fig.  303.  i-l.)  Ordovicic. 

Pedicle  valve  flattened  with  a  broad  central  depression.     Brachial 

valve  regularly  convex.     Surface  marked  with  22-30  prominent 
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radii  which  are  as  broad  as  the  spaces  between  and  present  an 
appearance  much  like  the  radii  of  Pecien. 

Trenton  of  New  York,  Pennsylvania,  Iowa,  Minnesota,  Ontario, 
Manitoba. 

173.  D.  subquadrata  (Hall).     (Fig.  303,  fn^^,)  Ordovicic. 
Larger  and  more  subquadrate  than  the  preceding  species,  the 

sides  and  front  being  nearly  straight.     Surface  marked  by  sharp 
radiating  striae  which  increase  by  bifurcation  and  intercalation. 

Lorraine  of  the  Ohio  Valley,  Missouri,  Illinois,  Wisconsin,  Min^ 
nesota,  Iowa,  Manitoba,  Anticosti. 

LI.    Hebertella  Hall  and  Clarke. 

Cardinal  area  about  equalling  the  greatest  width  of  the  shell, 
that  of  the  pedicle  valve  being  much  the  higher.  Pedicle  valve 
depressed  convex,  always  less  convex  than  the  brachial  which  is 
frequently  much  inflated.  Both  valves  covered  with  fine,  rounded 
and  closely  crowded  striae  or  plications  which  increase  by  interca- 
lation ;  these  are  crossed  by  concentric  growth  lines.  Dental  la- 
mellae continued  as  a  strong  ridge  around  the  obcordate  muscular 
area.  Cardinal  process  simple,  elongate.  Shell  impunctate.  Ordo- 
vicic-Siluric. 

A,  Small,  less  than  }^  inch  long 175.    H.  billuu^osa. 

B.  More  than  ^  inch  long *. 

*  Broad  sinus  present  on  pedicle  valve i. 

I.   Surface  striate a. 

a.  Striae  irregularly  bifurcating.      Beak  moderately  high. 

177.    //.  ociidfn!a!i^ 
a.   Striae  stronger  and  regularly  Ijifurcaiing.      iJeak  vcr>  lii.^li. 

1 78.    //.  ^intttitii. 
I.   Surface  plicate 174.   H.  biXiilis. 

*  No  sinus  present  on  pedicle  valve 17".    //.  iv.uulpta. 

174.  H.  borealis  (Billings).      (Fi^.  304,  a-t .')  OrdoMcic. 
Both  valves  convex.      Hinge  line  somewhat  less  ilian  the  width 

of  the  shell   below.     Brachial  valve  with   a  low,  undyfined   niesial; 
prominence;  pedicle  valve  with  a  broad  and  \'er\.i'slKdl()w  niesia!>;> 
sinus.     Surface  covered  with  about  40  radiatiii''  i:i>j'vsx,    Much  Mike'^c 
Plectortliis  plicatella^  but  differs  in   the  presence  ^.^B&lji:  l(;>ld  jaiitr 
smus.  ^  ^V .       ,       \\    • 

Chazy-Trenton  of  Kentucky.  Tennessee,  XV^soVfrsm^Ad'^^^^^ 
Ontario,  Quebec  '  '.Mv:  '^ 
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Fig  304  a-f.  Htbtrulla  borialis  (Geol.  Sur».  Carwdi)  ;  </,  f,  H.  hilHtugMa 
(MiUD.  Geol.  Sur*.) ;  /-A,  H.  oiiu/inlalis  (Ind.  Geol.  Sunf.)- 

175.  H.  bellirugosa  (Conrad).     (Fig.  304,  </-«■.)  Ordovidc. 

Small  (less  than  J^  inch  long),  subquadrate.  Valves  of  nearly 
equal  convexity.  Brachial  vatvc  with  a  conspicuous  mesial  sinus 
and  pedicle  valve  also  at  times  with  a  sinus.  Surface  strias  crossed 
by  imbricating  lamellx  which  give  the  shell  a  rugose  appearance. 

Trenton  of  Kentucky,  Tennes- 
see. Wisconsin,  Minnesota,  Iowa. 

i;6.  H.  insculpta  Hall.     (Fig. 

305.)  Ordovidc. 

Di^ti^guished  from  If.  belliru 
gosa  by  its  larger  size  (over  J^ 
inch  long),  more  convex  brach- 
ial valve  and  less  prominent 
concentric  growth  lines. 

Lorraine  of  Ohio,  Indiana,  Illi- 
nois, Wisconsin,  Iowa. 

177.  H.  occidentalis  Hall.     (Fig.  304,/-//.)  Ordovidc. 

Length  and  breadth  about  as  5  to  7.  Cardinal  area  of  pedide 
valve  high;  delthyrium  triangular,  large  and  open.  Pedicle  valve 
high  at  beak,  depressed  Into  a  broad  sinu.s  toward  the  front. 
Brachial  valve  regularly  and  stn  iii;iy  cunvex  with  greatly  incurved 
beak  which  projects  slightly  bc>ond  the  hmge  line.  Surface 
marked  by  elevated,  subangul  ir  -tn^  crossed  by  fine  concentric 
growth  lines. 


Hall.) 


256 


NORTH  AMERICAN  INDEX  FOSSILS. 

i,  Wisconsin,  New 


Lorraine  of  Ohio,  Indiana,  Illinois,  Mi: 
Mexico, 

178.  H.  sinaata  Hall.     (Fig.  306.)  Ordovidc. 

Very  similar  to  /J.  occidentalis  from  which  it  differs  in  the  more 
elevated  and  acute  beak  of  the  pedicle  valve  and  in  the  stronger 
and  more  regularly  bifurcating  striae. 

Lorraine  of  Ohio. 


LIL    Orthostkophia  Hall. 
Pedicle  valve  depressed  convex ;  brachial  very  convex. 
striated.     Cardinal  process  elongate  and  simple.     Muscula 
pedicle    valve    dccj)    r 


\iA^ 


FiC,  307.    Orlkestrupkia  {t)  fas. 
(After  Hall.) 


n   boll 
-9-  0 


Distinguished  by  its  small  size.  o(te 
bifurcating  and  fasciculate  stris. 
Niagara  of  New  York. 
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iSo.  0.  strophomenoides  Hall.  Devonic. 

Beak  of  pedicle  valve  but  little  elevated  above  the  hinge  line; 
that  of  brachial  valve  somewhat  the  more  prominent.  Surface 
marked  by  a  distinct,  narrow  mesial  elevation  on  the  pedicle  valve 
from  beak  to  front  and  by  a  corresponding  depression  on  the 
brachial  valve. 

Hclderbergian  of  New  York,  Maine, Tennessee,  etc. 


LIII.  Platystrophia  King. 
Exterior  spirifcroid  but  interior  lacking  the  calcified  brachidia  of 
Sfui/er.  Hinge  line  long  and  straight.  Cardinal  areas  almost 
equally  developed  on  both  valves,  thus  diflering  from  Spirifer. 
Both  valves  very  convex,  the  brachial  the  more  so,  with  a  strong 
median  fold  on  the  brachial  valve  and  a  corresponding  deep  sinus 


FlC.  308.      a,  *,  Platyilrophia  t 
J*,  atn/i/iratit  (Ind.  Geo).  Surr. ). 

on  the  pedicle  valve.  Both  valves  marked  by  strong  sharp  pli- 
cations which  extend  over  sinus  and  fold.  The  teeth  are  thick  and 
very  prominent.     Ordovicic-Siluric. 
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A.  Height  and  breadth  about  equal.     Shell  very  gibbous l8i.   P,  crassa 

B,  Breadth  exceeding  height * 

*  Hinge  line  rounded  at  extremities  and  less  than  the  greatest  width  of  shell. 

183.   P.  hnx. 

*  Hinge  line  extended i. 

I.  Two  plications  in  sinus 185.   P,  biforata. 

I.  Three  or  more  plications  in  sinus a, 

a.  Hinge  line  usually  with  mucronate  extremities.    Plications  many.   \\ 

l'.   Fold  pronounced 185.   P.  biforata. 

V,   Fold  not   pronounced 182.  P.  acuiiliradi. 

a.  Hinge  line  extremities  not  mucronate.     Plications  wide  and  few. 

184.    P.  laticosta. 

181.  P.  crassa  James.     (Fig.  308,  a-b.)  Ordovicic. 

Hinge  line  short  with  rounded  extremities.     Shell  as  wide  as 
long.     Both  valves  very  gibbous.     {Cf,  P,  costata  Pander.) 

Lorraine  of  Ohio,  Minnesota,  Manitoba. 

•182.  P.  acutilirata  (Conrad).     (Fig.  308,  c-i)  Ordovicic. 

Usually  much  extended  on  hinge  line  which  is  often  mucronate. 
Plications  simple,  from   10  to  18  on  each  side  of  fold  and  ^inus 
with  usually  only  three  in  the  sinus  and  four  on  the  fold. 
Lorraine  of  Indiana,  Ohio,  Missouri  and  Louisiana. 

183.  P.  lyiix  (Eichwald).     (Figs.  308,  c-d ;  309.)         Ordovicic. 
Large,  wider   than  long.      Hinge    line   usually  less   than    the 

greatest  width  of  the  valves,  with  obtusely  angular  extremities. 
Plications  (16-24)  angular,  with  three  (1-7)  in  the  mesial  sinus. 

Trenton  of  New  York,  Lorraine  of  Ohio,  Kentucky,  Indiana,  etc. 

184.  P.  laticosta  Meek.  Ordovicic 
Of   medium   size,  wider   than    long,  with    hinge   line    forming: 

greatest  width  of  shell.     Plications  large  and  few.  5  to  7  on  the 
lateral  slopes  and  l  to  3  on  the  sinus  and  2  to  4  on  the  fold  ;  those 
marking  fold  and  sinus  are  irregular  and  of  different  sizes. 
Lorraine  and  Richmond  of  Ohio  valley. 

185.  P.  biforata  (Schlotheim).  Ordovicic  and  Siluric, 
Semielliptical  or  subquadrate,  wider  than  l()nLj..^.(::arclinal  ex- 
tremities varying  from  submucronate  to  obtuse,  ^^^uijly  abouti;:Jt' 
(2-9)  of  the  sharp  plications  are  in  the  sinus  \\' Hjli^ciilo.i  1 1  ;.s  ( :S- 1;4'^ . 
mark  the  fold,  rapidly  increasing  in  strength  as  t]vl?3&;l'>pJ^^^^ 
front.  :JSl^\  Aji^ftS  ' 


Trenton  of  Hudson  and  Champlain  valleys  ati(%.A'^lin6'iViui||fvS'^^^^^^ 
York,  Ohio,  Kentucky  and  Indiana.  '  ^^^  ^^t^l^j^-  ^^ 


•*  I 
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LIV.  BiLOBiTES  Linnaus. 
Small,  strongly  bilobed.     Hinge  line  short.     Teeth  and  sockets 
obscure.     Cardinal  process  small   and   simple.     Shell   substance 
punctate.     Siluric-Carbonic. 


186.  B.  bilobus  (LinnEeus).  Siluric. 

Cardinal   extremities   auriculate.     Pedicle   valve  very  convex; 

brachial  valve  varying  from  slightly  concave  to  slightly  convex. 


FiC.  309.      Ptalystropkia  lynx.       Inter-         FiC.  JIQ.      BUeNlti  variivs.     Exterior 

iot  or  pedicle  valve  X  '-     ^t  dellhyriam  ;  dorwl  "iew  X  \  and  interioi  of  bnchikl 

s,  ovarian  impression  ;  /,  pedicle  muscle  valve  much  enlaifjed ;  j,  cardinBl  process  ; 

Mar;   r,  diductor   muscle   impression;  /,  r,  wuta  ;  n,  adductor  scars.     (ATlerHBlt.) 
Ueth;  v.vascularma'kings.    (After  Hall.) 

Differs  from  B.  varicus  in  its  smaller  size,  its  more  extended  hinge 
line,  greater  inequality  of  the  two  valves  and  in  its  few  radial  stricC. 
Niagaran  of  New  York,  Indiana,  Wisconsin. 

187.  B.  varicus  Conrad.     (Fig.  310.}  Devonic. 

Ventricose.  Cardinal  area  of  pedicle  valve  the  higher.  Fora- 
men high  and  narrow.  Surface  unequally  striated,  only  a  few  of 
the  stria:  being  visible  to  the  naked  eye.  DilTers  from  B.  btlobus 
in  its  larger  size,  greater  gibbosity,  and  proportionally  shorter 
hinge  line. 

Helderbergian  of  New  York,  Tennessee,  New  Brunswick. 

LV,  Dalmanella  Hall  and  Clarke, 

Plano-convex  or  subequally  biconvex,  subcircular  in   outline. 

Pedicle  valve  elevated  and  arched  over  the  cardinal  area.     Surface 

covered  with  fine,  rounded,  bifurcating  striae  which  curve  very  con- 
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spicuously  from  the  umbo  to  the  sides  of  the  valve.  Teeth  promi- 
nent.    Ordovicic-Devonic. 

A,  Radialing  siria  prominenl  and  course iSS.   />.  Ifiliidhiaiia. 

B.  Rsdiatine  striae  very  fine *. 

•Shell  small  (lesslhan  %  inch  wide) I. 

I.  Pedicle  valve  wider  Iban  long a. 

a.  Shell  Ihin 189.   D.  imacerala. 

a.  Shell  convex 190,  D.  sub-iquala. 

1.  Pedicle  valve  longer  ihan  wide 191.  D.  i!,-^tiu!u!ii. 

•  Shell  more  ihiinX  inch  wide J. 

2.  Brachial  valve  slightly  convex  and  wiih  broad  mesial  (le|>reS!-ion. 

I9J.  I>.  ,„l,„„„.l.i. 
2.  Brachial  valve  strongly  convex  and  with  stiglit  mesial  depression. 

188.  D.  testudinaria  (Dalman).     (Fig.  311,  a-e.)  Ordovicic. 
Pedicle  valve  convex  at  umbo,  rapidly   decreasing   in   heiglit 

before  the  edge  of  the  shell  is  reached  :  cardinal  area  high  ;  umbo 
but  slightly  incurved.  Brachial  valve  very  slightly  convex  or 
depressed.  Surface  marked  with  very  prominent  radiating  strix 
crossed  by  faint  concentric  lines. 

Ch a zy- Lorraine  throughout  America, 

189.  D.  emacerata  Hall.     (Fig.  311,  /-w.)  Ordovicic. 
Distinguished  by  its  thinness,  the  brachial  valve  being  flat  and 

the  pedicle  valve  depressed  convex.  Cardinal  area  almost  linear. 
Surface  finely  striated. 

Utica  of  Ohio,  Missouri,  Minnesota  md  OuLbec 

Ml*'  b 


Fig.  311.      a-t,  DalmaiiilU 
(Minnesota  Geol.  5iu>. ) 
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190.  D.  subaqaata  (Conrad).     (Fig.  311, /-A.)  Ordovicic. 
Both  valves  convex,  the  pedicle  valve  more  than  the  brachial 

especially  at  the  umbo.     Surface  marked  with  fine  radiating  striie 
which  are  perforate  at  intervals. 

Trenton  of  Missouri,  Wisconsin,  Minne- 
sota, Iowa,  Quebec. 

191.  D.  elegantula  (Dalman).     {Fig,  312.) 

Siluric. 

Pedicle  Valve  very  strongly  convex  with  a 
high,  narrow  cardinal  area.  Brachial  valve 
nearly  flat  and  marked  with  an  undefined 
median  sinus.     Striae  fine  and  close  set, 

Clinton  and  Niagara  ;  widely  distributed 
throughout  eastern  North  America. 


0^ 


Fig.  312.      Dalmantlla 
tltganlula.    (After  Hall.) 


192.  D.  perelegana  Hall.     (Fig.  313.) 
Pedicle  valve  convex  but  not  subcarii 


Devonic. 

ite  as  in  D.  iubcarinata. 


Brachial  valve  very  convex  and  only  slightly  depressed  medially. 
In  other  respects  very  like  D.  sitbcarinata. 
Hclderbergian  of  New  York  and  Tennessee. 

193.  D.  subcarinata  Hall.     (Fig.  314-)  Devonic. 

Pedicle  valve  very  convex,  subcannate  along  median  line ;  umbo 

strongly  incurved  over  the  cardinal  area.     Brachial  valve  slightly 
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convex  near  the  hinge  with  an  undefined  depression  along  the 
median  line  which  broadens  rapidly  anteriorly.  Striae  very  fine, 
numerous  and  irregularly  bifurcating. 


Fig.  314,      ValmaaeHa  iulici 


Helderbergian  of  New  York,   Tennessee,   Missouri,    Wiscon- 
sin, Nova  Scotia. 

LVI,  Rhipidomella  Oehlert. 
Shell  almost  circular.  Both  valves  gently  convex.  Hinge  line 
short.  Slight  median  depression  present  in  each  valve.  Surface 
covered  with  fine,  hollow  stri.'e,  often  opening  on  the  surface. 
From  the  base  of  the  two  strong  teetJi  on  the  interior  of  the  pedicle 
valve  a  curving  ridge  extends  forward  and  borders  tiie  large  finbel- 
liform  muscular  scars  which  extend  one  third  or  more  the  len^tli 
of  the  valve  and  are  deeply  impressed.  Shell  structure  juiiictate, 
Siluric-Carbonic. 

A.   Rounded  posleri  k      b 

•  Urge  (averag  h  A 

1.  With  b      d 


a.  Ou 

.  Wilhoul 

b.  Beak   1 


i 

>-«- 


««»**,% 

^ 


BRACHIOPODA  —  ORTHIDM.  263 

£.  Pointed  posteriorlj,  /.  (.,  wUh  somewhat  elevated  be»k •". 

"•  Small  (widlb  not  exceeding  ?^  inch} 3, 

3.  Wilh  iligbl  mesial  depression.     Beak  nol  incurved 194.  K.  hybtiaa. 

3.  With  strong  mesial  sinus.     Beak  of  pedicle  %'alve  somewhat  incurved. 

304.  R.  dubia. 
*»  Of  medium  Hie  (not  below  ]  inch  in  widih) 4, 

4.  Curved  posteriorly 199.   R.  Uuiasia. 

4.  Straight  posteriorly 203,  R.  burlinglonmsis. 

194.  H.  hybrida  (Sowerby).     (Fig.    ^^^^  ^ 

Siluric.   ^^^B     ^^^^      S 

Width  exceeding  length.     Valves    ^^^^^  " 

very  nearly   equal.     Beaks   scarcely 
incurved.  Pedicle  valve  marked  with       ^^^k 
a  broad,  undefined  depression.  ^^^| 

Niagaran  of  New  York,  Kentucky,       ^BB 
Tennessee,  Ohio,  Indiana,  Missouri,      t,^  ,,,    1.1.^1    ,,/„  i,«„/„ 
Nova  Scotia.  (After  Hall) 

195.  R.  oblata  Hall.     (Fig.  316-317.)  Devonic. 

i-argc,  transversely  oval.     Pedicle  valve  convex  at  beak  and 
concave  toward  the  front.     Brachial  valve  very  convex,     Ifcaks  of 


Fig.  317.      Rhipidmiulhi  ^blala  internal  mold«.      {.'\fier  Hnll.) 
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i  of  slight  and  nearly  equal  elevation.     Surface  faintly 


both  valvi 
striated. 

Helderbergian  of  New  York,  etc. 
196.  R.  alsa  Hall.     (Fig.  318.)  Devoiiic. 

Large,  nearly  transversely  oval  but  hinge  line  somewhat  ex- 
tended, producing  for  some  distance  a  straight  posterior  border. 


¥10.  318.  KhipidsmiUa 
Pedicle  valve  depressed  convex,  becoming  nearly  flat.  Brachial 
valve  convex  and  marked  by  a  mesial  sinus.  Differs  from  A'. 
oblata  in  the  absence  of  the  depression  in  the  pedicle  valve,  in  the 
more  extended  hinge  line  and  in  the  presence  of  a  sinus  in  the 
brachial  valve. 

Schoharie  of  New  York,  Michigan,  etc. 
197.  E.  livia  (Billings).     (Fig.  3  [9,  .?-/',)  Dcvmiic. 

Differs  from  R.  vanuxemi  in  the  lesser  convexiiy  of  the  brachial 


Fl<i.  JI9.     a-l'. 
{.\htt  Whilfield.) 

valve  and  in  the  absence  of  a  mesial  sin 
not  rising  to  nearly  the  same  height  ns 
suborbicular  form  distinguishes  it  fro  1   / 
Onondaga  of  New  York,  Ohio,  Out  r 
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198.  R.  Tanuzemi  Hall.     (Fig.  320,  a-c.)  Dei 
Subcircular.     Pedicle   valve   nearly   Bat,  becoming  moderately 

convex  near  the  beak.     Brachial  valve  convex. 

Onondaga-Hamilton  of  New  York,  Ohio,   Michigan,  Illinois, 
Iowa,  Ontario. 

199.  R.  leucosia  Hall.     (Fig.  320,  rf-c)  Dcvonic. 
Broadly  ovate  with  pointed  beak.     Both  pedicle  and  brachial 

valves  convex. 

Hamilton  of  New  York,  Maryland. 

200.  R.  penelope  Hall.     (Fig.  320,/-^.)  Devonic. 
Large,  subcircular.     Brachial  valve  regularly  convex  and  slightly 

depressed  medially.     Pedicle  valve  depressed  convex  above,  be- 
coming flat  or  concave  toward  the  margin  but  lacking  a  sinuosity 
in  Cront.     Beaks  not  prominent. 
Hamilton  of  New  York. 

201.  R.  thiemel  (White).  Devonic  and  Mississippic. 
Usually  a  little  wider  than  long.     Convex  at  beak  but  flattened 

toward  the  front  owing  to  a  broad,  faint  sinus  in  each  valve.  Beak 
of  pedicle  valve  short,  elevated  and  slightly  incurved  beyond  the 
cardinal  area.     Brachial  valve  the  deeper.     Differs  from  R.vaiiux- 


FlG.  320.     o-f,    KAifiJB'iittla 
(After  Hkll. ) 


li-f,    R.    hue 


-■  f-S-    ^-   ptnelofit. 
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tint  in  its  smaller  size,  greater  gibbosity  and  in  the  more  elevated 
and  incurved  beak  of  the  pedicle  valve. 

Chemung  of  New  York  and  Kinderhook  of  Iowa. 

202.  R.  mlchelini  (L'Eveille).     (Fig.  319,  c.)  Mississippic. 
Quite  similar  to  R.  vatiuxemi  but  differs  in  the  parallel  direction 

of  the  dental  lamellx  and  in  the  character  of  the  radial  sXux. 
Waverly  of  Pennsylvania,  Ohio,  Kentucky,  New  Mexico. 

203.  R.  blirlingtonensis  Hall.  Mississippic. 
Of  medium  size,  subcircular.    Valves  subequally  convex.     Heak 

of  pedicle  valve  extended  and  cardinal  area  high. 
Burlington  of  Illinois,  Iowa,  Missouri. 

204.  R.  dubia  Hall.     (Fig.  319,  d-g.)  Mississippic. 
Distinguished  by  its  small  size,  nearly  equal  convexity  of  the  two 

valves,  the  prominent  beak  of  the  pedicle  valve  and  the  distinctly 
defined  sinus  of  the  pedicle  valve. 

St.  Louis  of  Kentucky,  Indiana,  Illinois,  Missouri,  Iowa. 

205.  R.  pecosi  (Marcou).     (Fig.  321,  ff-r.)  Carbonic. 
Small.     Length  at  times  exceeding  breadth,     Pedicle  valve  ofien 

flattened  toward  the  front  and  lacking  a  definite  mesial  sinus. 
Brachial  valve  more  convex  than  the  pedicle  valve.  Kndiating 
stria;  crossed  by  fine  concentric  growth  lines  and  near  the  front  by 
imbricating  lines. 

Throughout  the  Carbonic  of  North  Amer  ta 
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LVll.  ScHizopHORiA  King. 
Pedicle  valve  depressed  convex,  becoming  slightly  concave 
toward  the  front.  Brachial  valve  very  convex.  Hinge  line  short. 
Cardinal  areas  moderately  high.  Plications  rounded,  hollow  and 
exceedingly  fine.  Muscular  area  of  pedicle  valve  has  elevated 
margins  and  is  deeply  sunk  in  the  substance  of  the  shell.  Shell 
substance  very  punctate.  This  genus  differs  from  Hebertclla 
principally  in  its  much  shorter  hinge  line  and  its  punctate  shell. 
Si  1  u  ri  c-Carbon  i  c . 

A.  Length  exceeding  breadth 310.  S.  macfarlani, 

B.  Breadth  eiceeiling  length *. 

*  Striae  bsclculate,  r.  e.,  in  bundles III.  S.  tiaga. 

•  Stria:  ool  [>sciculate t. 

I.   Hinge  line  quite  long,  fanning  nearly  Ihe  greatest  width  of  shell.      Shell 

lance,  often  eicteding  1  inch  in  width. 2 1 2.   S.  Knal/iivi. 

t.  Hinge  line  equalling  only  about  half  the  width  of  the  shell n. 

a.   Bealt  of  pedicle  valve  prominent  and  pointed t'. 

l'.  Beak  of  brachial  valve  not  strongly  arched,  vascular  impressions 

not  bifurcating  butdiverging 206.  S.  mulliitiiatn, 

I'.  Beak  of  brachial  valve  strongly  arched,  vascular  impressions  not 

bifurcating,  but  parallel  or  converging. ao8.  S.  tulliinsii. 

I',   Beak  of  brachial  valve  arched,  vascular  impressions  bifurcating. 
207.  J),  prepinqua. 

a.   Beaks  of  both  valves  about  equal  and  not  pointed %'. 

j'.   Cardinal  areas  narrow 213.   S.  rtuipineUii. 

%'.   Cardinal  areas  moderately  high  209.   S.  ilriatula. 

206.  S.  multistriata  Hall.     (Fig.  322.)  Lower  Devonic. 

Of  medium  size.   Ped- 
icle   valve    with    broad, 
undefined     sinus     and     /. 
prominent,    slightly   in-    i  ^%SH  E  Cfi 

curved  beak.  Brachial 
valve  with  obtuse  beak. 
Hinge  line  forming  about 
half  the  width  of  the 
shell.  Surface  marked 
by  fine,  equal,  radiating 
striae.  Concentric  growth - 
hnes  very  faint.  Vascu- 
lar impressions  slightly 

diverging    forward     but         j-ic.  32;.     s.hhof',ori.,  >«»//„/,<«/«.    (After 
not  bifurcating.  Hall.) 

Helderbergian  of  New  York. 
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207.  S.  propinqua  Hall.  Middle  Devonic. 
Brachial  valve  somewhat  more  gibbous  than  in  5.  multistriata, 

and  pedicle   beak   and  area   generally  somewhat  more  arcuate. 
Vascular  impressions  on  interior  of  valves  bifurcating  from  one  to 
three  times  before  reaching  front  of  shell. 
Onondaga  of  New  York,  Ohio,  etc. 

208.  S.  tulliensis  Hall.  Upper  Devonic. 
Differs  from  S,  propinqua  and  S,  multtstriaia   in   being  more 

gibbous,  with  the  beak  of  the  brachial  valve  more  elevated  and 
arching,  and  in  having  the  divisions  of  the  vascular  impressions 
running  nearly  parallel  to  each  other  or  slightly  converging,  without 
bifurcation. 

Tully  of  New  York,  and  equivalent  horizons  of  Nevada,  etc. 

209.  S.  striatula  (Schlotheim).     (Fig.  321,  d-f^ 

Middle  and  Upper  Devonic. 

Brachial  valve  sinuate  in  front.  Pedicle  valve  with  a  broad,  un- 
defined sinus,  sometimes  incurving  the  margin  of  the  shell.  Sur- 
face very  finely  and  evenly  striated. 

Widely  distributed  throughout  North  America. 

210.  S.  macfarlani  (Meek).  Middle  and  Upper  Devonic. 
Very   gibbous.     Length    in    adults    slightly    greater   than    the 

breadth  which  is  about  I  inch.  Cardinal  and  umbonal  regions 
narrow.  Hinge  line  scarcely  equalling  half  the  greatest  width  of 
the  shell.  Pedicle  valve  depressed  convex,  bearing  a  broad  sinus 
anteriorly  ;  cardinal  area  of  moderate  height.  Brachial  valve  very 
gibbous  with  a  greatly  incurved  umbo.  About  ten  fine,  bifurcat- 
ing, radiating  striae  may  be  counted  in  the  space  of  ^\^  inch. 
New  York,  Iowa,  Nevada.  North \\'est  Territory. 

211.  S.  tioga  Hall.      (Fig.  321,  ^-/^)  Devonic. 
Differs  from  5.  striatula  in  its  smaller  size,  usually  more  pm- 

nounced  elevation  of  the  pedicle  valve  and  in  the  anj^ular,  fascicu- 
late striae. 

Portage  and  Chemung  of  New  York,  Ohio.         ^    ^^    ^     . 

212.  S.  swallovi  Hall.    (Fig.  323.)  /^tS^:,!'' 

Large.     Hinge  line  less  than   the    width    '^^i^l^iv^l^^i    ^^^ 
Pedicle  valve  depressed  convex  near  the  b 

a   broad  depression   extending    from    th.    -  'vvv^>^^^^^Y  ^^-^^^^^ 
Brachial  valve    gibbous.     Surface    covcreil    ^^  it^i:<i^4^7^n:!^l5"!^V'^' 
radiating  striae  and  sharp  concentric  growth    ''i^-H'v.^'jxLi 

Burlington  of  Illinois.  Iowa  and  Missouri. 
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Fic.  313.     Sdhafiliaria  saallmii,  X  Yi-     (After  H«11.) 

213.  S.  resupinoides  (Cox).  Carbonic. 

Transversely  ovate  to  subquadrate.  Hinge  line  forming  about 
half  the  greatest  width  of  the  shell.  Cardinal  areas  narrow,  that 
of  the  brachial  valve  being  the  higher. 

Kentucky,  Arkansas,  New  Mexico. 

LVllI,    Enteletes  Fi.schcr  de  Waldheim. 

Subglobular,  plicate  ;  brachial  valve  the  more  convex.     Hinge 

line  short.     Cardinal  area  of  pedicle  valve  high;   that  of  brachial 

valve  low,  at   times  linear.      Cardinal  process  small,  erect  and 

muiti-lobate.      Between  the   much  extended  and  parallel  dental 


Fig.  334.  a-d,  Enlehlei  keiniplUala  (Ind.  Sorv. ) ;  e-g.  Clilambonilis  dltitnus, 
ventral  >n<l  dorsal  views  and  interior  of  brachial  thIvc  (enUrgetl}  ;  h-k,  SiiniJiutn 
anlhoHensi,  ventral,  dorsal  and  cardinal  views  and  interior  of  brachial  Ta1ve(  Minn. 
Surv.). 

lamellx  is  a  blade-like  median  septum  extending  from  beneath  the 
beak  and  enlarging  to  the  middle  of  the  valve  where  it  suddenly 
terminates.     Crural  plates  of  brachial  valve  support  long,  curved 
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crura.  Entire  surface  of  shell,  including  the  few  more  or  less 
strong  plications,  covered  with  fine  radiating  striae.  Upper  Car- 
bonic. 

214.  E.  hemiplicata  Hall.     (Fig.  324,  a-^,)        Upper  Carbonic. 
Surface  covered  with  fine  and  crowded  radiating  striae  and  a  few 

large  and  subangular  radial  plications  which  are  distinct  anteriorly 
and  die  out  towards  the  umbo.  They  are  crossed  near  the  front 
by  a  few  concentric  lines  of  growth. 

Missouri,  Illinois,  Iowa,  Nebraska,  Colorado. 

LIX.  Clitambonites  Pander. 
Semicircular,  Hinge  line  straight,  forming  greatest  diameter  ot 
shell.  Pedicle  valve  convex  or  subpyramidal ;  cardinal  area  hit^h 
and  usually  vertical  with  a. broad  convex  deltidium  perforate  at 
apex ;  on  the  interior  the  dental  plates  unite  to  form  a  spondylium 
which  is  supported  on  a  median  septum.  Brachial  valve  depressed 
convex  or  flattened.     Upper  Cambric-Ordovicic. 

215.  C.  diversus  (Shaler).  (Fig.  324,  r-^.)  Ordovicic. 
Subquadrangular.  Umbo  of  pedicle  valve  always  laterally  in- 
clined toward  either  extremity  of  the  hinge  line.  Surface  marked 
by  numerous  prominent  striae  crossed  by  delicate  crowded  growth 
]ines. 

Trenton-Lorraine  of  Wisconsin,  Minnesota,  Ontario,  Manitoba, 

Anticosti. 

LX.  ScENiDiUM  Hall. 

Small.  Hinge  line  straight,  usually  equalling  the  greatest 
width  of  the  shell;  delthyrium  in  each  valve.  Pedicle  valve  sub- 
pyramidal  with  a  high  and  usually  erect  cardinal  area.  Brachial 
valve  depressed,  convex  to  concave,  with  low  cardinal  area.  The 
small  cardinal  process  extends  forward  as  a  median  septum  through 
the  length  of  the  valve  and  is  at  times  so  developed  anteriorly  as  to 
reach  into  the  pedicle  valve.     Ordovicic-Devonic. 

216.  S.  anthonense  Sardeso'n.     (Fig.  324,  //-/\)  Ordox-icic 
Small  with  extended  hinge  line  and  conspicuous  mesial  sinus 

and  fold.     Surface  radiately  striated.  .     r.- 

Trenton  of  Tennessee,  Illinois.  Minnesota.  V'b  -  ■      "' 

' ' —■* 
LXI.  Syntrophia  Hall  and  Clarke/-,*'  '*"  . 

■'  '•  ►  'if-        ^'■ 
Transversely  elongate,  biconvex.      Hinge  lille^neYr^>^  equa^ 

the  greatest  width  of  shell.     Cardinal  area  lon^^' aiuT^thii^hV^^^ 

open  delthyrium  on  each  valve.     Spond>'liuni  dec[)%i;nd^M;vy 

anterior  half  unsupported.     Upper  Cambric-Ordovicic:  .^'-^     * 
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217.  S.  calcifera  (Billings).     (Fig.  325.)  Upper  Cambric. 

Brachial  valve  triangular  posteriorly.  Moderate  sinus  in  pedicle 
valve  and  fold  on  brachial.  Surface  marked  by  concentric  growth 
lines  only.    Average  length  about  ^  inch. 

Saratogan,  etc.,  of  Mis- 
souri, Utah,  Nevada,  Quebec, 
Newfoundland. 

LXII.   Camarella    Billings. 

Small,  smooth  in  the  um-  ^^^  ^^^  Syntropkia  ca/dfera,  pedicle  and 
bonal   region  with  a  few   low    brachial  valves.     (After  Walcott.) 

plications  anteriorly  ;  no  car- 
dinal areas.     Pedicle  valve  with  erect  beak  and  an  open  delthy- 
rium.    Well-defined  spondylium  present.     Brachial  valve  at  ma- 
turity the  more  convex.     Median  sinus  on  pedicle  valve  and  fold 
on  brachial.     Ordovicic-Siluric, 


218.  C.  varians  Billings.     (Fig.  326.)  Ordovicic. 

Subtriangular.     Valves  mod- 
^  ^  ^  erately     and     equally    convex. 

Anterior  angles  rounded.     Pli- 
cations rounded,  6-8.  of  which 

Fig.  326.     Camareilu  varians  (Canadian    2-4  OCCUpy  the  mesial  sinuS  and 

Surv.).  3-5  the  fold.     Length  about  ^ 

inch,  width  about  the  same. 

Beekmantown-Chazy  of  New  York,  Newfoundland,  Mingan 
Islands. 

LXIII.   Parastrophia  Hall  and  Clarke. 

Subcircular.  Hinge  line  moderately  long  and  straight.  No 
cardinal  areas.  Brachial  valve  the  larger  and  more  convex,  its 
beak  projecting  conspicuously  beyond  that  of  the  pedicle  valve. 
Otherwise  much  like  Camarella,     Ordovicic-Siluric. 

219.  P.  hemiplicata  Hall.     (Fig.  327.)  Ordovicic. 
Subglobose,  wider  than  long,  with  thickness  often  equal  to  length. 

Hinge  line  short.  Pedicle  valve  depressed  convex  with  an  abrupt 
broad  sinus.  Brachial  valve  very  convex  with  a  broad  median 
fold.  Surface  marked  by  about  6-8  plications,  strong  toward  the 
front  but  fading  away  entirely  toward  the  umbo.  2-3  plications 
occupy  the  sinus  and  3-4  the  fold ;  all  are  crossed  by  concentric 
lines. 


272  NORTH  AMERICAN  INDEX  FOSSILS. 

Trenton   of  New  York,   Pennsylvania,  Wisconsin,  Minnesota, 
Ontario,  Manitoba. 

LXIV.   Anastrophia  Hall. 
Differs  externally  from  Parastrophia  in  having  a  more  prominent 
umbo  in  the  brachial  valve  and  in  that  the  valves  are  covered  with 
many  sharp  plications  extending  to  the  beaks.     Siluric-Devonic. 


FiG.  327.    Paiailrofibia /itmifiiiata  i,Ct.ni-  Fu;,  jiS.     .( 

dianGeol.  Surv.).  (N-  V. 


220.  A.  interplicata  Hall.     (Fig.  328.)  Sihnic. 
Subovatc.     Brachial  valve  much  more  convex  than  tlie  pedicle. 

Beaks  very  short  and  closely  incurved.  Plications  three  or  four  on 
each  side  of  the  beak  near  the  cardinal  margins;  an  additional  one 
is  inserted  between  each  pair,  except  the  central  ones,  about  half 
way  toward  the  front. 

Niagaran  of  New  York,  Kentucky  and  Wisconsin. 

221.  A.  internascens  Hall.     (Fig.  329.)  Sihuii.-, 
Ovoid    or   subglobose    with    brachial    valve    slij;luly    the    more 

gibbous.     Pedicle  valve  with  d      e    ed    n  "^ 


Fic.  329. 
{After  HbI].} 

a  broad,  undefined  sinus  and  s  o      I 

umbo  of  opposite  valve.     Brae         v 

times  forming  a  broad  undefined   o  d 

Niagaran  of  Kentucky,  Ind  a       \\ 
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222.  A.  vemeuili  (Hall).     {Fig.  330.)  Devonic. 

Globose  with  width  generally  exceeding  length.  Pedicle  valve 
with  distinct  sinui.  Brachial  valve  very  elevated  with  exceedingly 
gibbous  beak,  strongly  incurved  and  covering  the  foramen  of  the 
opposite  valve. 

Helderbergian  of  New  York,  Tennessee,  Greenland. 

LXV.  CoxcHiDiuM  Linnaeus. 
Elongate  subpentagonal,  strongly  inequivalved,  biconvex,  with- 
out well  defined  median   sinus   and    fold.     Pedicle  valve  highly 
arched;  delthyrium  very  broad.     Spondylium  narrow  and   deep. 


Fig.  3JI.     ConchUium  eccidinlalt  (Canadian  Geol.  Sur». ). 


supported  by  a  high  septum.  Beak  of  brachial  valve  closely  in- 
curved ;  cardinal  process  small ;  a  pair  of  median  septa  in  pos- 
terior portion  of  valve.  Surface  with  numerous  radiating  plica- 
tions.   Sil  uric- Devonic. 

223.  C.  occidentale  Hall.     (Fig.  331.)  Siluric. 
Otroid.     Plications  scarcely  equal  in  width  to  the  spaces  between 

them. 
Guelph  of  Wisconsin,  Ontario. 

224.  C.  nettelrothi  Hall  &  Clarke.  {C.  knighti  Nettelroth.) 
(Fig-  332.)  Siluric. 
Differs  from  the  preceding  in  its  proportionately  greater  con- 
vexity ol  valves,  narrow  er  form,  higher  pedicle  valve,  with  strongly 
incurved  umbo  and  pronounced  flattenings  on  either  side  of  the 
delthyrium,  and  in  the  coarser  close  and  sparse  plications  which 
extend  to  the  beaks. 
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Upper  Siluric  of  Nova 


NiagaranP  of  Falls  of  Ohio  Rcgio 
Scotia. 

225.  C.  laqueatum  Conrad.  Siluric. 

Large,  trigonal  or  trapezoidal  and  very  ventricose;  pedicle 
valve  twice  as  long  as  deep,  with  scarcely  incurved  but  projecting 
beak ;  brachial  valve  shallower.  Pli- 
cations rounded  to  subangular.more 
widely  spaced  towards  lateral  mar- 
gins where  they  disappear, 

Niagaran  of  Indiana,  common. 

LXVI.  Stricklandinia  Billinfj-;. 
Usually  large.  Valves  neatly 
equal.  Pedicle  valve  with  a  short 
median  septum  in  the  interior  sup- 
porting a  small  and  short  spondy- 
lium.  Hinge  line  straight,  cardinal 
area  present  on  each  valve  and  beal; 
of  pedicle  valve  not  highly  archi;d  ; 
otherwise  very  similar  to  Coiich- 
idiitm.     Siluric. 


Fig.  JJ2.    Omchia 
(Afler  Netlelroih.) 


226.  S.  davidsoni  Billings.  Siluric. 

Longitudinally  ovate,  \  inch-j  inches  long  with  width  about  ! 

less.     Front  of  shell  narrowed  to  a  linguiform  extension,     Jiejks 


only  slightly  developed.  Pedicle  valve  t 
sinus  in  youth,  becoming  obsolete  with  ' 
a  fold.     Brachial  valve  with  a  fold  wideni 


^le^ 
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tension.     Surface  covered  with  faint  radiating  ribs,  3-5  occupying 
the  width  of  \  inch  at  the  mai^in. 

Anticosti   group   of    Georgia,   and   of    Anticosti    and   eastern 
Canada. 

227.  S.  castellana  White.     (Fig.  333.)  Siluric. 
Valves  nearly  cquiconvex,  subcircular ;  surface  of  each  valve  with 

strong,  irregularly  fasciculate  or  duplicate  plications. 
Niagaran  of  Iowa. 

LXVII.    Pentamerus  Sowerby. 
Strongly   inequivalved,  biconvex   with   highly   arched   pedicle 
valve.     Like  Conchidium,  but  with  surface  smooth  or  with  but  a 
few  broad,  obscure,  radiating  undulations.     Siluric. 

228.  P.  oblongus  Sowerby.     {Fig.  334.)  Siluric. 
Very  large,  varying   in  outline  with   age.     Wider   anteriorly. 

Valves  strongly  convex  at  beaks.     Surface  marked  only  by  con- 
centric lines  of  growth  which  are  strongest  in  old  shells.     The  pair 


Flc.  334.     Pintamirus  oblongm,  dorsal  and  internal  views  (Pal.  N.  Y. ). 

of  septa  in  the  brachial  valve  are  near  together  and  subparallel. 
Clinton  and  Niagaran  of  New  York.  Kentucky,  Ohio,  Indiana, 
Illinois,  Iowa,  Wisconsin,  Ontario,  Anticosti. 

22%a.  P.  oblongus  var.  subrectus  Hall.  Siluric. 

Elongate  subquadrate;  with  high,  subrectangular  cardinal  ex- 
tremities.     Each  valve  with  impressed  longitudinal  median  and 
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two  divergent  grooves.which  divide  again.    Sometimes  indications 
of  a  few  coaise  plications  present. 

Niagaran  beds  of  Iowa. 
2281$.  P.  oblongus  var.  cylindricus  Hal(  &  Whitlield.  Siluric. 

Elongate,  subcircular  in  cross-section.  Valves  more  or  less  dis- 
tinctly trilobed  in  anterior  half,  rounded  or  truncate  in  front,  gen- 
erally  with  shallow  sinus  in  each  valve  in  front.  Beak  of  more 
convex  (pedicle)  valve  overarching. 

Niagaran  near  Louisville,  Kentucky,  Wisconsin  and  Indiana. 


LXVIII.  Clorinda  Barrande. 
Small,  pentameroid.     Median  sinus  in  pedicle  valve  and  fold  in 
brachial.     Surface  smooth  or  rarely  plicate.     Spondylium  without 
a  supporting  septum.     Siluric. 

229.  C.  (Barrandella)  fornicata  ( 1  lall). 
(Fig.  335-)  Siluric. 

Pedicle  valve  very  convex  with  over- 
arching  beak.  Surface  obscurely  pli- 
cate longitudinally.  Umbo  of  pedicle 
valve  much   more  gibbous   tlian   in  O 

Clinton  and  Niagara  of  New  York,  Indiana,  Wisconsin. 
230.  C.  (Barrandella)  ventricosa  (Hall).     (My.  },}C>,  n-di 

Siiu.ic. 

Small,  subglobose,  usually  wider  tiian  long.    IJoth  valves  strongly 
ventricose  with  incurved 'beaks,  thrtt  of  tiie  iiedicle  valve  bcm;^ 


0«3^ 


Fic.  335.   CIo' 
(Pal.  N.   v.). 


FlU,    336.      a-h.   Clori.i.la    v/n; , 
(Afler.Walcoil.) 

much  the  higher.      Surface 
lines  of  growth. 

Niagaran  of  Kentucky,  Ohi 
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LXIX.   Pentamereli^  Hall. 

Pentameroid,  more  or  less  rotund,  with  a  sinus  on  pedicle  valve 
and  fold  on  brachial.  Much  like  Ctorinda  but  larger  and  strongly 
plicate,  with  a  narrow  cardinal  area.  Brachial  valve  with  the  crural 
plates  supporting  septa  conjoined  so  as  to  form  a  broadly  sessile 
spondylium.  ?  Siluric-Dcvonic. 
231.  P.  arata  (Conrad).     (Fig.  337.}  Devonic. 

Ovate,  with  gibbous  pedicle  valve  which  in  old  age  becomes  very 
arcuate  with  strongly  incurved  beak.     Brachial  valve  only  moder- 


■Tersge  aUed,  and  extremely  old  age  indiTidual 


Fig.  337.     Ftnta 
(Pal.  N.  Y.l. 

ately  convex.  Surface  covered  with  angular  plications,  often 
developed  only  below  the  first  third  of  the  length  and  usually 
bifurcating. 

Schoharie   and    Onondaga  of    New    York,    Ohio,    Kentucky, 
Indiana,  Michigan,  Ontario. 
232.  P.  paTiUooeosis  Hall.  Devonic. 

Differs  from  the  preceding,  in  having  the  valves  more  nearly 
equally  convex,  and  fewer  rounded  plications  which  become 
obsolete  toward  the  beak  and  often  on  lateral  slopes;  and  in  having 
a  well  defined  fold  and  sinus  with  fourand  three  (or  two)  plications 
respectively. 

Hamilton  beds  of  New  York,  Falls  of  the  Ohio,  Michigan,  etc. 


278 


NORTH  AMERICAN  INDEX  FOSSILS, 


LXX.  Gypidula  Hall. 

Pentameroid,  ventricose.  Pedicle  valve  much  the  larger,  with 
or  without  a  mesial  fold;  cardinal  area  generally  well  defined,  cross 
striated  ;  spondylium  unsupported  for  most  of  its  length.  Brachial 
valve  with  or  without  mesial  sinus;  spondylium  large,  sessile,  acute 
anteriorly.  Siluric-Devonic. 
233.  G.  (Sieberella)  galeata  (Dalman).     (Fig.  338.) 

Siluric?  and  Devonic. 

Subglobose.  Pedicle  valve  gibbous  with  a  mesial  fold  toward 
the  front  and  a  strongly  incurved  beak.  Brachial  valve  gibbous 
above,  with  or  without  a  mesial  sinus  near  the  margin.  Surface  in 
youth  smooth  but  developing  longitudinal  plications  in  older  forms. 


Fig.  338. 

DifTers  from  G.  comis  in  its  greater  gibbositj  in  lli<.  i 
distinct  cardinal  area,  in  the  greater  ];ri>n)inenc(.  ol  th' 
and  in  the  greater  incurving  of  the  beak  of  th<.  br  iclii  il 
that  of  the  pedicle  valve,  thus  concealing  tht  di.ltli\  mu 
Helderbergian  (Coeymans)  of  New  \  .  il  i  tnii^v  h 
land,  New  Brunswick,  Northwest  Terri tor)  Ni  1^  u  ui 
Middle  Devonic  of  Eurnpe. 
234.  G.  (Sieberella)  pseudogaleata  \\\\\\)     r  I 


Like  G.  galeata  but  differs  in  the  abs^iu  t 

Becraft  of  New  York,  etc. 
235.  G.  comis  (Owen).     (Fig.  336,  c.) 

Pedicle  valve  arcuate,  with  extended  and   ti 
dclthyrium  large  and  bordered  by  a  distniL 
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Fee,  339. 


ed  with  strong  plications   which 


vated  into  a  more  or  less  distinct  mesial  fold.  Brachial  valve  de- 
pressed  anteriorly  into  a  sinus.  Surface  usually  bearing  below  a 
few  rounded  plications  which 
become  obsolete  above,  leav- 
ing the  upper  part  of  the  valve 
marked  only  by  concentric 
striae. 

Illinois,      Iowa,      Nevada, 
Manitoba. 
236,  G.  romingeri   Hall  and 

Clarke.     (Fig.  340.) 

Devonic. 

Large.     Pedicle  valve  very 
convex ;    brachial    valve    de- 
pressed  convex.     Surface  cove 
frequently  bifurcate  irregularly  toward  the  front. 

Hamilton  of  Michigan. 

LXXt.  Amphigenia  Hall. 

Elongate- ovate,  high -shouldered, 
without  median  fold  or  sinus.  Pedi- 
cle valve  with  a  spondylium,  bra- 
chial valve  with  a  large  hinge  plate 
perforated  at  the  apex  by  a  fora- 
men. Surface  marked  by  concen- 
tric growth  lines  and  faint  radial 
strias.  Devonic. 
237.  A.  eloi^ta  (Vanuxem). 

(Fig.  341.)  Devonic. 

More  or  less  gibbous,  with 
broadly  rounded  front.  Pedicle 
valve  the  more  convex;  beak 
closely  incurved  over  the  umbo  of 
opposite  valve.  Both  valves  often 
abruptly  elevated  above  the  middle. 
Shell  structure  punctate. 

Oriskany  and  Onondaga  of  New 


^'iJilst  %^ 


Fig  340  Gyp  du  a  ran  ngtr  ei 
lemal  viev  and  inlenor  al  brubial 
valve.   (Afler  HalUnd  Clarke.) 

York,  Michigan,  Ontario,  etc. 
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Fjc.  341.     Amfhigtiiia  ch'»g,ir,!  (I'^l.  N.  V..  IV.). 
LXXII.  Camakopiioki.-\  King. 
Rhynchonclliform.     Surrace  more  or  Ilss  plicited      S]->ondjliL  n 
supported  by  t  li  n^  mctinn  septum 


Devonic-Carbonic 
238.  C.  subcuneata 

343.  a      \ 

VVedfje  sli  ijied      \n' 
front,    neirh      i  |ii  1" 
Beak   of  pedn.k  \    iv^ 
and  but  IiUle  in  iii\i_ 
Fig.  341.    a-f.  Caw.vcphvia  mb-  by  a  tri-inguhr  \   r     1 

tUHtata.  (AfterWhilfitld.)  J'-^,  OrMo-    marked  b>    1        I4   II  ^  I 
r*cn^<H/a/m»a''.  (Af'erNcttclroih,}    crOSSed  by  C    11    <.lHti 

St.  Louis  of  Ohio,  Indiana. 


I  ill 


111. 
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TELOTREMATA. 

LXXIII.  Orthorhynchula  Hall  and  Clarke. 

Rostrate,  with  narrowed  beaks.  Hinge-line  straight,  extending 
about  one  third  the  transverse  diameter  of  the  valves.  Cardinal 
area  present  on  both  valves,  that  of  the  pedicle  valve  being  the 
higher ;  delthyrium  open.  No  dental  lamellae  in  the  pedicle  valve. 
Cardinal  process  linear.  Surface  strongly  plicate.  It  thus  re- 
sembles both  Orthis  and  Rhyndionella,     Ordovicic. 

239.  0.  linneyi  (James).     (Fig.  342,  d,  e.)  Ordovicic. 
Median  fold  and  sinus  well  developed.     Average  length  |.  inch, 

width  f  inch,  thickness  ^  inch. 

Lorraine  of  Kentucky,  Tennessee,  Ohio. 

LXXIV.   Rhynxhotrema  Hall. 

Rostrate,  thick-shelled.  Pedicle  ,valve  with  apex  closely  in- 
curved over  that  of  brachial.  Teeth  strong.  Deltidial  plates 
concave,  thick,  cemented  firmly  to  the  bottom  of  the  valve. 
Brachial  valve  with  a  thickened  median  septum.  Cardinal  pro- 
cess slender,  linear,  with  broad  and  stout  crural  plate  on  each  side. 
Ordovicic  and  Devonic. 

240.  R.  inequivalye  (Castelnau).     (Fig.  343,  a-J.)       Ordovicic. 
Small.     Pedicle  valve  strongly  convex  at  umbo  and  nearly  flat 

on  each  side  of  the  deep  median  sinus,  sloping  laterally.  Brachial 
valve  more  convex  than  the  pedicle.  Surface  marked  with  prom- 
inent  subangular  plications,  15-22  on  each  valve  with  3-5  on  the 
fold  and  2-5  in  the  sinus,  crossed  by  very  delicate  concentric  zig. 
zag  lines. 

Trenton.     Widely  distributed  throughout  North  America. 

241.  R.  dentatum  Hall.     (Fig.  343,  ^-^.)  Ordovicic. 

Pyramidal  with  breadth  somewhat  greater  than  length.  Beak 
of  pedicle  valve  small  and  acute,  closely  incurved  over  that  of  the 
brachial  valve.  Pedicle  valve  with  a  broad,  deep  and  angular  sinus, 
strongly  elevated  toward  the  front.  Surface  marked  by  8  or  9 
strong  and  deep  plications,  two  of  which  are  very  much  elvated  on 
the  fold  of  the  brachial  valve  and  one  of  which  occupies  the  sinus 
of  the  pedicle  valve. 

Trenton  and  Lorraine  of  New  York,  Tennessee,  Ohio,  Indiana. 
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242.  R.  capaz  (Conrad).     (Fig.  343,  /i~i.)  Ordovicic. 

Beak  of  pedicle  valve  closely  incurved  over  that  of  brachial. 
Apex  of  pedicle  valve  usually  perforated  by  a  small  pedic'e  open- 
ing.    Three  (rarely  4)  angular  plications  occupy  the  very  promi. 


fiG.  343.  n-fl',  Rhyttholrima  inequivih  f  (Min.  M 
dfnialum  (Ind.  Survey);  h-k,  Rhymholrema  ,.,/.,.  {li 
Irfmaainilii  (Min.  Survey). 

nent  sinus  and  4  the  corresponding  fold  on  the 
The  angular  radiating  plications  are  crossed  b;-  nia 
zag  growth  lines. 

Lorraine  ;  widely  distributed  througl  l   t  N     il 
243.  H.  ainslii  N.  H.  Winchell.     (Fii,     4 

Difiiers  from  R,  ittaquwahe  in  being  usi  ill    1 
verse,  and  in  having  28  to  34  plications  uitl       1 

Trenton  of  Iowa  and  Minnesota. 

LXXV.  Rhvnchotke]\  Hill 
Elongate  triangular,  marked  with  ang;  hr  1 
pedicle  valve  acuminate  and  produced  bej    1  I     1 


hial  valv, 
■ongly  ■n-_ 


BRACHIOPODA  —  TELOTREMATA,  283 

valve.  Pedicle  valve  at  first  with  a  median  fold  which  later  be- 
comes a  sinus ;  the  brachial  valve  likewise  reverses  its  early  me- 
dian sinus  into  a  fold.  Two  elevated  and  longitudinally  striated 
deltidial  plates  fill  the  delthyrium.    Siluric. 

244.  R.  cuneata  americana  Hall.    (Fig.  344.)  Siluric. 

Wedge-shaped.  Beak  of  pedicle  valve  angular  with  compressed 
sides.  Deep  frontal  emargination  extends  as  a  broad  sinus  two 
thirds  of  the  distance  to  the  beak. 
Plications  crossed  by  threadlike  concen- 
tric striae. 

Niagaran   of  New  York,  Kentucky, 
Indiana,  Wisconsin,  Ontario. 

LXXVI.   Camarotcechia  Hall  and 

Clarke. 

Rhynchonelloid,   rostrate.     Brachial 
valve  the  deeper.     Pedicle  valve  shal-      ^'g.  344.    khynchotreta  cu- 

1  ..1    11  -J.'  J.U    4.     r  J.1-       neata   var.   americana   ( Pal.  N. 

low  with  beak  projectmg  over  that  of  the   y    tt  ^ 
brachial.  Surface  radially  plicate.    Dis- 
tinctive internal  characters  are  :  a  median  septum  in  the  brachial 
valve,  dividing  posteriorly  to  form  an  elongate  spondylium,  no  car- 
dinal process.     In  the  pedicle  valve  slender  vertical  lamellae  sup- 
port the  teeth.     Ordovicic-Mississippic. 

A,  Small  —  less  than  ^  inch  wide *. 

♦Length  and  width  nearly  equal i. 

I.  Round  posteriorly 254.  C.  dotis. 

1.  Acute  posteriorly  a, 

a.  Fold  and  sinus  very  conspicuous 246.   C.  ficf^leria. 

a.  Fold  and  sinus  inconspicuous 252.   C.  iemiplicaia. 

♦Length  exceeding  width 247.   C.  acitius. 

♦  Width  exceeding  length.     Surface  rugose 250.   C.  lamellata. 

B.  Of  medium  size  —  ^  inch  or  more  wide **. 

**  Transversely  oval,  I.  e.^  width  exceeding  length 2. 

2.  Plications  angular,  numerous  (20-24),  of  which  4-7  mark  the  mesial  sinus 

and  fold  b. 

b.  Plications  coarse  and  prominent  256.   C.  sappho, 

b.  Plications  fine  255.   C.  horsfordi. 

2.  Plications  obtuse,  few  (about  16),  of  which  2  or  3  mark  the  sinus  and 
fold 258.    C.  sageriana. 

**  Somewhat  quadrangular,  1.  e.y  wiih  length  and  breadth  nearly  equal  3. 

3.  Both  valves  noticeably  convex c. 

c.  Plications  numerous  (14-20) i^. 

i^.  Shell  ventricose,  thjckness  equal  to  or  greater  than  length. 

272.   C.  ( IViisonia)  ventricosa. 
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i'.  Shell  not  ventricose a'. 

a'.  Pedicle  valve  with  small,  closely  incurved  beak. 

245.   C.  plena, 
a'.  Pedicle  valve  with  large,  not  closely  incurved  beak. 

251.    C.  litchfieldensii. 

c.  Plications  few  (9-14) 2\ 

2^  Angle  at  beak  between  cardinal  slopes  less  than  90''. 

248.  C,  indianeusis. 

2^  Angle  at  beak  greater  than  90^  249.   C.whitei, 

3.  Pedicle  valve  flattened .'. d. 

d.  Sinus  and  fold  with  2-4  plications 257.   C.  contracta, 

d.   Sinus  and  fold  with  5  or  6  plications 253.   C.  tethys. 

245.  C.  plena  Hall.     (Fig.  345.)  Ordovicic. 

Gibbous.     Pedicle    valve 

with  small  beak  closely  in- 
curved over  that  of  the  bra- 
chial valve.  Surface  of  each 
valve  marked  with  16-20 
strong     radial      plications, 

Fig.   345.     Camarotocchla  plena    (Canadian         ,  r       i  •   i 

Geol.  Surv.).  ^^^"^  4  or  5    of  which  oc- 

cupy the  sinus  and  fold. 

Chazy  of  New  York,  Ontario,  Quebec. 

246.  C.  neglecta  Hall.  (Fig.  346.)  Siluiic. 
Small.  Brachial  valve  the  more  convex.  Sides  sloping  ab- 
ruptly from  beak.  Plications  8-13.  Strongly  defined  sinus  and 
fold,  the  former  with  3,  the  latter  with 
4  plications.  Deep  frontal  emargi nation 
present. 

Clinton  and  Niagaran  of  New  York, 
Ohio,  Indiana,  Wisconsin,  Ontario, 
Nova  Scotia. 

247.  C.  acinus  Hall.  (Figs.  347,  348,  (jj^^  4i^ 
upper  row.)  Siluric.  v  ^  ^^^ 
Small,  longitudinally  ovate,  narrowed     /^/,,  (V-^i  \  \    n  , 

toward  the  beak  and  truncate  in  front. 

Valves  of  nearly  equal  convexity.  Surface  nla^l^cly?vvJL^^'  hlica- 
tions  of  which  there  is  one  in  the  very  low  sinnsMoiStUc  pt^iiclc 
valve  and  two  in  the  inconspicuous  fold  of  the  bracUkfl^^ 

Clinton  of  New  York,  Niagara  of  Indiana,  KentuGl^^^       ,     r  ^ 

248.  C.  indianensis  (Hall).     (Fig.  348,  middle  xc^^<§^^^($^^^^ 
Subtriangular,  moderately  biconvex.     Length  and>  \T  idthViU^^ir^ 


^  ^ 

0 
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equal  (about  J4  inch).  Pedicle  valve  with  pointed  and  incurved 
beak.  Surface  marked  by  9-12  strong  plications  of  which  2-3 
occupy  the  sinus  and  3-4  the  fold.     Differs  from  C.  negUcta  in 

Fic.  347,     Camarolarhia  acinm.     A  specimen  in  which  ifae  fold  ■nd  sinus  are  not 
developed.     Enlarged,  X  4-     Clinton.     (After  Giabau. ) 

being  lai^er  and  more  robust  with  stronger  and  less  angular  pli- 
cations. 

Niagaran  of  Kentucky,  Indiana. 

249.  C.  whitei  Hall.     (Fig.  348,  lower  row.)  Siluric. 

Somewhat  quadrangular.     Pedicle  valve  with  btak  abruptly  at- 
tenuate and  pointed ;  sides  flattened.     Surface  marked  with  five  to 


Fig.  348-     (Upper  ^ 

ow)  Cam. 

,ro!a:!hia  adorn,  X4:   {middlt 

idiantntii ;   (ionetrot 

v)  Cama, 

■Btaihia  wkilA.     (After  Hall.) 

six  plications  on  each  side  of  median  sinus  and  fold,  with  usually 
but  one  plication  in  the  sinus  and  two  on  the  fold.     Interspaces 
wider  than  plications.     Concentric  growth  lines  close. 
Niagaran  of  Indiana. 
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■  250.  C.  lamellata  Hall.     (Fig.  349.)  Siluric. 

Small,  subrhomboidal.     Surface  with  six  to  seven  simple  plica- 
tions on  each  side  of  fold  and  sinus ;  usually  but  two  plications  in 
^^  sinus  and  three  on  fold.     Entire  shell  crossed 

^^^^  by  strong,   imbricating,  concentric   lamellx 

^^^  which  are  conspicuously  arched  over  the  pli- 

jH  cations,  giving  the  surface  a  rugose  appear- 

Fi<;.  3w.    L„;«.i™/,r.         Upper   Siluric  (Cobleskill,   etc.)   of   New 
(Am  iamtUai.1  |l'al.  N.     York,  New  Jerscy,  Pennsylvania,  Maryland 
and  West  Virginia. 

251.   C.  litchfieldensis  Schuchert.      (Fig.  350.)  Siluric. 

Large,  robust.     Length  and  breadth  subequal.     Umbo  of  ped- 
icle valve  large  and  prominent.     Surface  with  16  to  18  plications. 


of  which  three  and  four  occupy  respectively  the  rather  nunow  at! 
unpronounced  sinus  and  fold. 

Cobleskill  and  Rondout  of  New  York. 

252.  C.  semiplicata  (Conrad).     (Fig.  351. 1  Dcvoni 

Subtriangular.     Valves  nearly  equal.     Surface  sniooili  in  iippi 
portion  with  low  plications  toward  the  front,  one  to  two  of  whic 
occupy  the   shallow  sinus  and  two   to  tiiree 
the  low  fold;  a  few  (one  to  four)  are  present  K^^ 

on  each  side  of  fold  and  sinus.     Very  similar 
to  C.  acinus,  but  the  angle  at  the  beak   be- 
tween the  cardinal  slopes  is  larger,  the  sinus  i 
and     fold    are   more    pronounced    and   the         ^  ^    , 
shell  is  larger,  averaging  about   y^,.  inch   in 
length,  while  C.  acinus  averages  only  about  ijf^ 
^j-  inch.                                                                           '  tr  J 
Hclderbergian  (Coeymans)  of  New  York. 


a 
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253.  C.  tethys  (Billings).     (Fig.  352,  a-c.)  Devonic. 

DifTcTS  from  C.  contracta  in  its  subtrigonal  form  and  broader  sinus 
and  fold  which  here  bear  5  or  6  plications  each. 


^h^M  ^  ^^ 


Fig.  351. 

-entracta  (Pal, 


(After  Nellelrolh.)      d-g,    Camarslachia 
:i»s  linuirlum.     (After  Walcolt. ) 


Onondaga  of  New  York,  Ohio.  Kentucky,  Indiana,   Nevada, 
Ontario. 

254.  C.  dotis  Hall.     (Fig.  353.)  Devonic. 
Subtriangularly  ovate  with  shallow   sinus  and   moderate  fold. 

Pedicle  valve  slightly  flattened  at  the  sides.     Plications  about   18 
in  number  of  which  there  are  3  or  4  in  the 
sinus  and  4  or  5  on  the  fold. 

Marcellus   and    Hamilton   of  New  York. 
Ohio. 

255.  C.  horsfordi  Hall.     {Fig.  354.  a.b.) 

Devonic. 


Flo.  353.     Camarela- 
'    chia  •{oth.     (Gralnu,) 


Length  to  width  as  5  to  6  or  7. 
Brachial  valve  vefy  convex.  Pe- 
dicle valve  depressed -convex 
with  ^i^u5  appearing  first  at 
about  the  middle  of  the  shell, 
abruptly  curved  upward  in  front, 
15-24  angular  plications  on  each 
valve,  of  which  4-7  mark  the 
sinus  and  fold. 

Marcellus  and  Hamilton  of 
New  York,  Nevada. 


xchia  mppho  (Pal.  N.V.IV,). 
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256.  C.  sappho  Hall.  {Fig.  354,  c.d.)  Devonic-Mississippic. 
Large  and  robust,  broader  than  long.  Pedicle  valve  depressed- 
convex  with  abruptly  acute  apex.  Brachial  valve  gibbous,  regu- 
larly arching  transversely.  Surface  marked  with  20-24  strong, 
angular  plications. 

MarcellusWaverly  of  New  York,  Ohio. 

257.  C.  COntracta  Hall.     (Fig.  352,  rf-^.)    Devonic-Mississippic. 
Subquadratc,  abruptly  and  deeply  sinuate.     Pedicle  valve  very 

slightly  convex,  often  becoming  almost  flat  near  the  front  and 
marked  by  a  broad  angular  sinus.  Brachial  valve  somewhat 
gibbous  in  the  middle  and  regularly  convex  transversely,  marked 
by  a  mesial  fold.  Surface  with  16-20  angular  plications  of  which 
there  are  4  on  fold  and  3  in  sinus. 

Portage- Waverly  of  New  York,  Pennsylvania,  Ohio. 

258.  C.  sageriana  (A.  Winchell).  Mississippic. 
Of  medium  size.     Brachial  valve  quite  convex  with  a  prominent 

and  inflected  beak  and  about  16  obtuse  radial  plications,  soine  of 
the  central  ones  showing  a  groove  on  the  summit  toward  liie  front. 
Mesial  fold  developed  only  at  front  of  valve  where  it  consists  of  2 
or  3  slightly  elevated  plications. 

Marshall  of  Michigan,  Waverly  of  TcmiessLe,  Oliio. 

LXXVll.    SniNOcinMiA. 

Differs  from  Gi»'iiivtii\-'i.\j 
in  wimtingthe  nK'dian  supuini 
()(  the  brachial  valve  wiili  it-^ 
M;hcardinal  cavity;  .njul  in 
li.ivinstlie  liinge  plate  (initial 
by  a  median  fissure  which  e.\- 
liiuis   to  llie   bottom    of  tiic 


S      fo   DOS    n 


the  beak  of  90°  to    1 10^.     Beak  op  x*a'«-'i. 

arched.     Brachial  valve  the  mo  e    on  e  *  j^        * 


20  to  24  simple,  angular  plicat 
occupy  sinus  and  fold. 


#g^' 


BRACHIOPODA  —  TELOTREMATA.  289 

Helderbergian  of  New  York,  New  Brunswick  and  Nova  Scotia. 

LXXVIII.  Leiorhynchus  Hall. 

Similar  to  Camarotachta  but  with  the  plications  on  the  median 

fold  and  sinus  highly  developed  while  those  on  the  lateral  slopes 

are  slightly  developed  or  wanting.  Shell  substance  thin.   Dev.-Miss. 

260.  L.  mysia  Hall.     (Fig.  356.)  Devonic. 
Very  small,  usually  not   exceeding  5^  inch   in  diameter,  with 

almost  circular  outline  and  with  propor'ionalty  very  stronq  plin- 
tions  of  which  there  is  at  least 
one   in   the   sinus  with  at  least 
three  on  each  side  of  it. 
MarccUus  of  New  York. 

261.  L.  limitare  (Vanuxem). 
(Fig.  357,  «— i.)  Devonic. 
Small,  gibbous,  with  mesial  bi- 

nus  and  fold  developed  toward         ^^^      g     Uierh  nc'iui  avs',,,  iVa\ 
the  front.    Plications  on  fold  and      n.  Y.  jv.). 
sinu.s  bifurcating.     Surface  plica- 
tions covered  with  fine  concentric  ^tri^e, 
Marcellus  of  New  York,  Ohio. 

262.  L.  laura  (Billings).     (Fig.  357,  f.)  Devonic. 
Length  and  greatest  width  nearly  equal.     Sinus  and  fold  marked 

wiih  3  to  7  rounded  plications,  all  bifurcating.     Concentric  strife 
present. 

Marcellus- Hamilton  of  New  York,  Nevada,  Ontario. 


d,  L.  quo 


263.  L.  qaadricostatum  (Vanuxem).     (Fig.  357,  (/.)       Devonic. 

Broadly  ovate.     Plications  of  lateral  slopes  very  faint.     Sinus 
and  fold  marked  with  3  to  5  rounded  plications. ' 

Genesee  of  New  York,  Indiana,  Kentucky,  Nevada. 
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264.  L.  sinuatum  Hail.     (Fig.  352,  /i.)  Devonic. 
DifTers   from   L.  limttare   in   its   larger   size  and   more   robust 

development  and  in  its  coarser  plications  which  do  not  extend  to 
the  beak. 

Chemung  of  New  York,  Nevada. 

LXXIX.  Uncinulus  Baylc. 
Subcuboidal  with  an  abrupt  anterior  slope.  Fold  and  sinus 
sharply  developed  only  at  anterior  margin.  Plications  low,  marked 
anteriorly  by  a  faint  median  line.  Muscular  scars  of  pedicle  vaKe 
very  large  and  deep.  Hinge  plate  of  brachial  valve  undivided. 
Cardinal  process  well  developed,  bifid  or  simple.  Median  septum 
well  developed.     Si  1  uric- Devonic. 

A.  Plicalion*  numerous,  aboul  25  10  36  *. 

*  Median  fold  talher  prominent I. 

I.  Sides  and  froni  abruplly  deflecied  ii. 

a.    Sinus  comparalively  nanovK. J70.    t\  -:'.!hiilu!. 

n.   Sinus  com parsliv el y  broad ''"i     i'.  ahiu^lit!. 

I.  Sides  and  from  rounded,  not  abruptly  dotitiivd zo;.    ;  .  .///,  Handi. 

*  Median  fold  rounded,  nol  prominent 271.   V.  iH'kih!. 

B.  Plicationa  feiv,  nboul  15  to  25 *'■. 

*  *■  Pedicle  valve  depressed  convex 2. 

1,  Brachial  valve  declining  regulnrly  fr.™  fioni  tr.l.eak,.,jfir.    T.  >,u.:.c:.,iu; 

2.  UrHcliial  valve  declining  mote  ahrupily  ixar  ilie  bcnk. 

"  F'edicle  valve  convex :'.S.    f  ',..„:,h:i:. 

265,  tJ.  Stricklandi  (Sowerby).      (I'i;^.  j5S.)  Siiiiiic. 
Large  (about  i  inch  long),  ovate  very  convex.     Leni^tli    ami 

breadth  about  equal.    Sides  and  front  roiindtd.     IVdiclc  valve  de- 


pressed-convex ;   beak  small,  closely  i 
opposite  valve;  mesial  sinus  wide,  deep 
gibbous;  mesial  fold  wide,  prominent  aiiti 
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by  25-35  simple  angular  plications  of  which  6-8  occupy  fold  and 
sinus. 

Niagaran  of  Kentucky,  Indiana. 
266.  U.  campbellanus  (Hall).     (Fig.  359.)  Devonic. 

Laterally  compressed.  Width  |  length.  Brachial  valve  the 
larger,  elevated  near  front  into  a  broad  undefined  mesial  fold, 
curving  abruptly  at  sides.      Pedicle  valve  with  a  broad  shallow 


359.    U'U  inula:  lampbfllaaus  (Tal.  N.  Y.,  III.). 


sinus  towards  the  front ;  lateral  margins  of  valve  abruptly  deflected 
toward  opposite  valve,  thus  giving  the  sides  of  the  shell  a  flat- 
tened appearance.     Surface  marked  by  20-26  simple  plication?. 

Helderbergian  (Becraft)  of  New  York. 
267.  U.  nucleolatus  Hall.     (Fig.  360.)  Devonic. 

Subspherical,  declining  towards  the  beak.  Pedicle  valve  de- 
pressed convex,  abruptly  deflected  towards  margins;  brachial 
valve   very   convex    anteriorly,  depressed    posteriorly.      Surface 


Fig.  360.   Un,iHutus  nuiholalux  (Pal,  N.  Y.,  III.). 

marked  by  15-23  simple  plications  about  4  or  s  of  which,  by 
their  slight  elevation  on  the  brachial  valve  and  their  depression  on 
the  pedicle  valve  form  a  more  or  less  distinct  fold  and  sinus. 

Helderbergian  (New  Scotland)  of  Maine,  New  York,  New  Bruns- 
wick. 
268.  U.  mutabilis  Hall.     (Fig.  361.)  Devonic. 

Ovate  to  spherical.  Beak  of  pedicle  valve  small,  pointed  and 
closely  incurved  over  the  opposite  valve.  Beak  of  brachial  valve 
mcurved  beyond  the  hinge  line.     Cardinal  border  on  each  side  of 
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the  beak  concave.  Surface  bearing  numerous  (20-26)  low,  rounded, 
simple  plications  of  which  six  and  five  (sometimes  S  and  7)  occupy 
respectively  the  fold  and  sinus. 

Helderbergian  (Coeymans)  of  New  York. 


/.lii/h  (r^\.  N.  V 


269.  U.  abraptus  Hall.     (Fig.  363.)  Dt-vodic. 

p  Transversely  oval.  Pedicle  valve  dcpresscd-CLmvex  and  very 
abruptly  deflected  (almost  at  a  right  angle)  toward  the  opposite 
valve  on  the  lateral  and  anterior  margins;  beak  small,  closely  in- 
curved.    Brachial  valve  very  prominent  in  front;  heal;  depressed. 


Surface  with  2$  to  33  simple,  subanguhr 
distinct  fold  and  sinus  occupied  by  about  ~ 
Heldcrbergian  (New  Scotland)  of  Ni.«  \ 
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270.  U.  velUcatus  Hall.     (Fig.  363.)  Devonic. 
Pedicle   valve  depressed -convex.      Brachial   valve   gibbous    in 

front,  depressed  and  rounded  toward  the  beak.  Surface  with  24 
to  36  plications  of  which  6  to  8 
occupy  fold  and  S  to  7  the  sinus. 
Differs  from  (J.  abrupius  in  its 
smaller  size,  its  smaller  and  more 
numerous  plications;  also  in  being 
less  ventricose,  due  to  its  narrower 
and  more  pronounced  median  si- 
nus and  fold  and  its  posteriorly  less 
convex  brachial  valve. 

Helderbergian  (New  Scotland)  of   ^  y    \y\  .  ^ 

New  York  and  New  Brunswick. 

271.  U.  nobilis  Hall.  (Fig.  364.)  Devonic. 
Pedicle  valve  depressed  convex:  brachial  valve  declining  later- 
ally ivitli  an  abrupt  curve  to  meet  the  inflected  margin  of  the  ped- 
icle valve  ;  its  umbo  rather 
prominent  and  incurved. 
Surface  marked  with  26  to 
32  strong,  angular  plica- 
tions, six  to  eight  of  which 
occupy  the  rounded  mesial 
fold  and  5  to  7  the  rounded 
sinus.  This  species  is  more 
elongate  than    U.  abrppius 

and  less  than  U.  campbellanus. 

Helderbergian  (Becraft)  of  New  York  and  Pennsylvania. 

LXXX.    WiLSONiA  Kayser. 

Hingeplate  small,  divided  by  a  shallow  median  incision;  no  car- 
dinal process;  otherwise  like  Uncinulus,  from  which  it  is  indistin- 
guishable by  external  characters.     Siluric  to  Devonic. 
2/2.  W.  ventricosa  (Hall).     (Fig.'36s.)  Devonic. 

Spheroidal,  ventricose.  Cardinal  region  on  each  side  of  the  beak 
elevated.  Beak  of  pedicle  vab  e  rather  small  and  obluse,  closely  in- 
curved. Surface  with  14  to  20  low,  rounded  plications.  Very  in- 
conspicuous sinus  and  fold  at  times  present,  occupied  by  two  to 
four  plications.     Front  of  plications   marked  by  a  longitudinal 


Fig.  364.   6'«f»n«/«iHo*iVij{pBl.  N.  Y.,1II.). 
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depressed  line.     Differs  from   Uticinuliis  nucUolatus  externally  in 
having  slronger  plications. 

Helderberpian  (Bccraft)  of  New  York. 


LXXXI.    HvpoTHVKis  King. 

Subcuboidal,  with   plications.     Similar  to  Vncitiulns  but  muscu- 
lar scars  of  pedicle  valve  are  small  and  faint  and  the  septum  in 
brachial  valve  is  very  faint.     Devonic. 
273.  H.  emmonsi  (Hall  and  Whitfield)-  MidJli:  Devonic. 

Squarely  truncate  in  front.  Pedicle  valve  dejiressed-convex ; 
beak  small,  projecting;  median  sinus  very  broad,  at  front  abruptly 
bent  upward  in  a  broad  liiiguiform  extension  nearly  equal  to  the 
entire  height  of  the  shell  and  about  two  thirds  as  wide  as  the  width 
of  the  shell ;  the  sides  of  this  extension  are  straight  and  parallel 


almost  to  the  top.     Brachial  valve  verv  c  11  c 
by  about  25  low  rounded  plications  on  ci  h  s 
and  sinus  with  about  14  in  each  of  the  latter 
Iowa,  Nevada,  Athabasca. 
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274.  H.  cuboides  (Sowerby).     (Fig.  366,  a-//.)  Devonic. 
Pedicle  valve  slightly  less  convex  than  the  brachial  and  abruptly 

depressed  in  a  broad  deep  sinus.  Umbo  moderately  elevated  with 
minute  and  closely  appressed  beak.  Brachial  valve  very  gibbous 
with  a  defined  mesial  fold  reaching  above  the  middle  of  the  shell 
and  sharply  truncate  in  front,  bearing  6  or  7  plications.  Whole 
surface  covered  with  plications  which  are  crossed  by  fine  concen- 
trie  striae. 

Tully  of  New  York,  Manitoba ;  Europe. 

LXXXII.   PuGNAX  Hall  and  Clarke. 

Pedicle  valve  shallow  with  a  deep  median  sinus.  Brachial  valve 
deep  with  a  much  elevated  median  fold.  Plications  on  lateral 
slopes  often  obscure.  Otherwise  resembling  Hypothyris,  Upper 
Devonic-Carbonic. 

275.  P.  pugnus  (Martin).     (Fig.  366,  e-f,)  Upper  Devonic. 
Transversely  ovate,  i,  e,,  wider  than  long.     Pedicle  valve  with 

small,  much  incurved  beak.     Each  valve  has  9-14  plications  which 
become  obsolete  as  they  approach  the  umbo  ;  from   3-6  occupy 
fold  and  sinus.     Length  and  breadth  about  i  hy  i}i  inches. 
New  York,  Nevada,  Texas,  Northwest  Territory. 

276.  P.  striatocostata  (Meek  and  Worthen).  Mississippic. 
Subpentagonal,  moderately  gibbous,  with  length  and  breadth 

about  equal.     Plications  9  to  1 1,  broad  and  distinct,  all  except  the 
outer  ones  extending  nearly  to  the  umbos.    Whole  surface  covered 
with  distinct  radiating  striae  and  fine  concentric  lines. 
Kinderhook  of  Missouri. 

^77-   P-  grosvenori  Hall.     (Fig.  366,  £^-/i.)  Mississippic. 

Subglobose.  Beak  of  pedicle  valve  small  and  nearly  straight ; 
that  of  brachial  valve  obtuse  and  closely  incurved,  m^etinj;  the 
opposite  valve  nearly  at  a  right  angle.  Sur- 
face marked  by  14-18  plications  about  5  of 
which  mark  fold  and  sinus. 

St.  Louis  of  Kentucky,  Indiana,  Illinois. 

278.       P.  Utah  (Marcou).      (Fig.  367.)  Fig.     367.       Pu^nnx 

Carbonic.    "'"^'  (^"^-    ^«^^-  S"'- 
Small,  emargmate   anteriorly.       Plications  ^^^^' 
angular,  rarely  exceeding  9  in  number,  of  which  2-3  are  on  sinus 
and  fold. 
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Indiana,  Illinois,  Iowa,  Missouri,  Kansas,  Arkansas,  Nebraska, 
Utah. 

LXXXIII.  Eatoxia  Hall. 

Anterior  margin  deeply  sinuate.  Pedicle  valve  nearly  flat  with 
a  broad  deep  sinus  and  small,  perforate  beak;  muscle  scars  large 
and  deeply  excavated.  Brachial  valve  convex  and  often  ventricose  ; 
cardinal  process  very  long,  resting  upon  a  short  median  septum 
and  bifid  at  summit.  Differs  from  RhyuchoiieUa  in  the  absence  of 
dental  plates,  in  the  presence  of  a  cardinal  process  and  in  the 
stronger  muscle  impressions  of  the  pedicle  valve.  Devonic. 
279.  E.  medialis  (Vanuxem).     (Fig.  368.)  Devonic. 

Hinge  line  nearly  straight.  Brachial  valve  regularly  convex 
from  beak  to  front  and  elevated  into  a  broad  median  fold.  Pedicle 
valve  somewhat  convex  at  umbo  and  thence  concave  to  tlie  front 


and  depressed  into  a  broad  sinus.     Surl  u 
plications  of  which  4  are  on  the  summit   >t 
bottom  of  the  sinus. 

Helderbergian  of  Maine,  New  Vork 

2S0.  E.  peculiaris  (Conrad).     (I'^ii;.  ;,(>  1  \ 

Longitudinally  ovate.  Hinge  lint,  iiiiu 
rounded  than  in  E.  uudialis ;  the  mesial  fi  1 
less  pronounced  and  the  margins  of  tin.  \ 
Surface  marked  by  fine  radiating  strire 
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Helderbergian   and   Oriskanian   of  New   York,   Pennsylvania, 
Maryland,  Missouri,  Quebec. 

LXXXIV.   Rhynchopora  King. 

Resembles  Camarotoschifi  but  differs  externally  in  its  punctate 
shell  structure.     Mississippic. 

281.  R.  pustulosa  (White).  Mississippic. 

Small,  biconvex.  Front  broadly 
rounded.  Cardinal  slopes  straight- 
ened. Surface  marked  by  16-22 
simple  rounded  plications  five  of 
which  are  on  the  sinus  and  fold  each. 

Kinderhook  of  Iowa,  Utah,  New 
Mexico. 


LXXXV.    Rhynchonella  Fischer 

de    VValdheim.  ^*°-    369.       Eatoma  peculiaris 

.  •   ,  *  (Pal-  N.  v.,  III.). 

Rostrate,    subpyramidai.       Apex 

of  pedicle  valve  but  slightly  incurved.  Prominent  median  sinus 
present  on  pedicle  valve  and  fold  on  brachial  in  typical  species. 
In  pedicle  valve  deltidial  plates  conspicuous;  dental  lamellae  pres- 
ent. In  brachial  valve  a  median  septum  present ;  no  cardinal 
process  and  no  arm  supports  except  crura.  Surface  radially  pli- 
cated.    Ordovicic  (?)-Eocenic. 

A,  Plications  present  only  upon  anterior  portion  of  shell 285.   R.  aquiplicata, 

B,  Plications  present  upon  entire  shell *. 

*  Outline  subtrigonal.      Shell  less  than  I  inch  wide I. 

I.   Median  sinus  bearing  less  than  6  plications 286.  R.  gnathophora. 

I.  Median  sinus  bearing  6  or  more  plications a. 

a.  Surface  with  20  to  25  plications 283.   R,  hubbardi, 

a.  Surface  with  more  than  2o  to  25  plications i^. 

I^.  Shell  small,  a  half  inch  or  less  in  width  ...  282.  R.  eureknensis. 
i'.  Shell  of  medium  size,  more  than  a  half  inch  in  width. 

284.  R.  myrina. 

2S2.  R.  eurekaensis  Walcott.     (Fig.  370.)  Mississippic. 

Small,  subtrigonal  in  outline.  Width  and  length  subequal. 
Brachial  valve  slightly  deeper  than  pedicle.  Pedicle  valve  with  a 
prominent,  projecting  beak  and  with  a  rather  shallow  sinus  that 
forms  about  half  the  width  of  the  shell  anteriorly.  Brachial  valve 
with  a  slight  median  fold;  umbo  strongly  incurved.  Surface  of 
each  valve  with   40  to  50  round,  simple  plications. 

Nevada;  Arkansas?  (Spring  creek  limestone). 
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283.  R.  hubbardi  A.  Winchell.  Mississippic. 
Small.     Cardinal   slopes   straight.     Greatest    width    about   the 

middle   of  the   shell.     The  two   valves   equally   convex.     Front 

gently  rounded.  Pedicle  valve  with  a  broad, 
shallow  sinus  occupied  by  8  or  9  plications. 
Brachial  valve  with  no  fold  perceptible  but 
with  a  shallow  sinus  extending  from  the  beak 
for  about  one  third  the  length  of  the  shell. 
Fig.  370.     y^/i^'nc/io^     Surface  covered  with  about  21  narrow  pli- 

nf//tj  eurekaensu,     (Af- 
ter Walcolt. )  cations. 

Waverly  of  Ohio,  Marshall  of  Michigan. 

284.  R.  mjrrina  Hall  and  Whitfield.  Jurassic. 
Of  medium  size,  broadly  ovate  with  greatest  diameter  below  the 

middle.  Brachial  valve  the  deeper,  nearly  evenly  convex  from 
beak  to  front  and  with  a  slightly  elevated  median  fold.  Pedicle 
valve  with  a  prominent  projecting  beak  and  a  broad,  moderately 
depressed  median  sinus.  Surface  marked  by  31-34  low,  rounded 
plications,  8-10  of  which  occupy  the  fold  and  sinus. 
Dakota,  Utah. 

285.  R.  aequiplicata  Gabb.  Triassic. 
Subglobose.     Valves  equally  convex.     Beak  large,  prominent 

and  incurved.  Sides  sloping  convexly  to  extremities  of  hin^e 
line.  Surface  with  about  14  nearly  equal,  rounded  ribs,  be^i^innin^ 
on  each  valve  about  one  third  the  distance  from  beak  to  front ;  tlie 
furrows  equalling  the  ribs  in  width.  Leni:^th  and  width  about  i 
inch  each  but  length  slightly  exceeding  width.  Growtli  lines 
faintly  developed. 

Trias  of  Humbolt  Mt.,  Nevada. 

286.  R.  gnathophora  Meek.  Imassic. 
Of  medium  size,  subtrigonal,  with  greatest  convexity  near  the 

middle.  Postero-lateral  margins  straic^ht,  di\'ci\t;iii<::^  from  beak 
at  an  angle  of  80°  to  100°.  Brachial  valve  usual!)'  the  more  C()n- 
vex,  especially  near  the  front  where  it  rises  into  a  median  foil 
traceable  for  about  half  the  way  toward  the  incurved  iVeak.  Tedica 
valve  with  a  corresponding  sinus;  beak  pointed.  S  jrl.ice  with  do 
to  20  simple  plications  of  which  three  or  four  are  in-  the. sin  11^  an  i 
four  or  five  on  the  fold.  Length  about  .8  inch  and:  In.eadtli  ah<>;:t 
.7  inch.  'i .     .  *  -   .  . 

Jurassic  of  California  and  Utah.  • 
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LXXXVI.   Peregrinella  CEhlert. 
Shell  large,  pedicle  valve  generally  the  more  convex.    Valves 
without  median  Told  or  sinus  ;  with  even  mai^ins  and  plicated  sur- 
faces.    Beak   short,   false   cardinal   area   and   deltarium  present. 
Cretacic. 

287.  P.  Whitney!  (Gabb.).    (Fig.  371.)  Cretacic. 

Large,  subcircular  in  outline;  the  two  valves  about  e^iually 
convex.  No  median  fold  or  sinus  present.  Surface  marked  with 
40  to  50  narrow,  angular  plications 
which  are  equal  in  breadth  to  the  deep, 
angular  interspaces.  When  young  thc- 
shell  is  much  longer  than  wide.  Length 
and  breadth  each  about  i]^  inches  in' 
maturity. 

Knoxville  of  California. 


371.        Peitsrine/Ia 
(.\flerSunlon.) 


LXXXVII,   Centronella  Billings. 

Usually  small,  terebratuloid  in  out- 
line. Pedicle  valve  convex,  angular  in 
the  center;  beak  acute  and  incurved 
with  a  terminal  foramen,  which  is  con- 
tinuous with  a  partially  closed  delthy- 
rium.  Brachial  valve  plane  or  concave, 
depressed  into  a  median  sinus.  Brachid- 
ium  in  two  branches  uniting  medially  into  a  triangular  plate  bear- 
ing a  median  ridge.     Devonic-Mississippic. 

288.  C.  glansfagea  Hall.     (Fig.  372,  a-c.)  Devonic. 

Very  small,  broadly  ovate.  Pedicle  valve  much  the  larger,  reg- 
ularly arcuate  from  beak  to  front;  beak  much  extended  and 
strongly  incurved.     Brachial  valve  convex  above  and  concave  in 


,    CtntronrUa  i'/fl«i/(,f/fl.      (Afler   NeLtelrolli.) 
(Pal.  N.  v.,  IV.). 


300 


NORTH  AMERICAN  INDEX  FOSSILS. 


the  middle  through  a  broad,  undefined  sinus;  beak  not  incurved. 
Surface  smooth  or  with  faint  concentric  growth  lines. 

Oriskany-Onondagaof  New  York, Kentucky,  Indiana,  Michigan, 
Ontario. 

289.  C.  impressa  Hall.     (Fig.  $72,  d-e.)  Devonic. 
Pedicle  valve  angularly  convex.     Brachial  valve  small  with  front 

produced  and  curved  downward  to  fill  the  sinuosity  in  the  front  of 
the  pedicle  valve.  Surface  covered  with  fine  concentric  and  faint 
radiating  striic, 

Hamilton  of  New  York. 

LXXXVIII.  Renssel^ria  Hall. 
Oval  or  suborbicuUr,  usually  gibbous.  Beak  of  pedicle  v&lve 
prominent,  acute  and  incurved.  Valves  without  mesial  fold  or 
sinus.  Brachial  valve  with  large  hinge  plate:  bracliidium  form- 
ing a  broad  plate  anteriorly  and  giving  ofT  two  small,  rod-like 
processes  posteriorly.  Surface  radially  striated  or  finely  plicated. 
Shell  structure  punclate.     Devonic. 

290.  R.  aequiradiata  (Conrad).  Dcvunic. 
Elliptical,  with  nearly  equal  valves.  Pedicle  valve  often  sub- 
angular  along  the  center  toward  the  umbo,  with  btj.ik  incurving 
over  that  of  the  opposite  valve.  Surface  marketl  by  simple  radi- 
ating strix,  which  are  most  conspicuous  near  tlie  margin. 

Helderbergian  of  New  York.  Nova  Scotia. 


291,  R.  ovbides  (Katon).     \V\^.  3;,^, 
Length  usually  much  exceedinj^  the 
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middle  and  abruptly  rounded  toward  the  cardinal  extremities,  nar- 
rowing toward  the  front.  Surface  marked  by  simple  radiating 
strise.  Distinguished  from  R.  cEquiradiata  by  its  different  form, 
larger  size  and  more  prominent  stride. 

Oriskany   o(    New   York,   Pennsylvania,    Maryland,   Virginia, 
Quebec. 
292.  H.  caynga  Hall  and  Clarke.     (Fig.  374.)  Devonic. 

Lenticular,  often  large,  suboval  in  marginal  outline.  Valves 
subequaliy  biconvex.  Very  similar  to  R.  teguiradiata,  from  which 
it  differs  principally  in  its  suboval  marginal  outline  and  in  its  large 
size. 

Upper  Oriskany  (Decewville)  of  Ontario. 


<^J^9 


Fia.  374.     Renutlaria  coyuga. 

Fig.  375.     a-,. 

Cryf^enilla  pla 

(Afwr  Hall  .nd  Clarke.) 

beak  of  pedicle  va 

ve  enlarged  ; 

rourn    (Pal.  N.  V 

.IV.). 

LXXXIX.  Cryptoxella  Hall. 
Elongate- oval,  unequally  convex,  usually  without  median  fold 
or  sinus.  Pedicle  valve  with  extended  and  incurved  beak,  per 
forated  by  a  terminal  foramen.  Surface  smooth  or  marked  by 
concentric  strix.  Shell  structure  finely  punctate.  Devonic-Mis- 
sissippic. 

293.  C.  planirostris  Hall.     (Fig.  375,  a-c.)  Devonic. 

Often  subpentagonal  in  outline.  Pedicle  valve  with  moderately 
incurved  beak.  Brachial  valve  much  shorter  than  the  pedicle 
Surface  marked  by  fine  concentric  striae. 

Marcellus  and  Hamilton  of  New  York, 
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294.  C.  rectirostris  Hall.     (Fig.  375,  rf-^.)  Devonic. 

Distinguished  from  C ,  planirostris  by  its  more  elongate  form  and 
extended  and  attenuate  beak. 

Hamilton  of  New  York,  Kentucky,  Indiana. 

XC.   DiELASMA  King. 

Terebratuloid.  Pedicle  valve  with  a  large  foramen.  Brachial 
valve  with  a  large,  anteriorly  acuminate  hinge  plate  (muscular 
platform)  raised  but  little  above  the  bottom  of  the  valve  and  some- 
times actually  adhering  to  it.  lirachidium  a  relatively  short  and 
simple  loop,  consisting  of  descending  lamellae,  and  a  backward 
arching  transverse  band.     Devonic-Carbonic 

295.  D.  (Cranaena)  romingeri  Hall.    (Fig.  376,  a-c^      Devonic 

Small,  ovate,  with  rounded  cardinal  slopes.  Concentric  striae 
often  crowded  into  wrinkles  near  the  front. 

Hamilton  of  New  York,  Michigan, 
^^k         /la  /^^       Indiana.  Iowa. 

\j9        ^AF  Vr       296.  D.    calvini   (Hall    and   Whit- 

d  ®  f  field).  Devonic. 

Shell  about  13.2  inches  long  by  1  ^l 

in'ches    wide   and  about    5^    inch  in 

greatest     thickness.     Pedicle     valve 

a  J>  C  with  umbo  curved  so   that  its  fora- 

Fiu.  376.  a-i,  Dieiiismn  (Cnin-     men  Is  at  right  angles  to  the  plane  of 

ftmi)  r^/////i.^vr7  { Pal.  X.  V.,  IV.);     separation    of  the  valves.     Brachial 

r/-/;   D,  ittnni/ttfft.     (After   Whit-  ,  ,,         .  ,  ,.         ,  .  , 

-  , ,  .  valve  usually  with  a  median  fold  near 

neld.)  -^ 

the    front.     Surface    snio(Uh    except 
for  a  few  concentric  growth  lines. 

Chemung  of  Iowa,  Northwest  Territory. 

297.  D.  turgidum  (Hall).     (Fig.  576,  d-f.)  Mississippic. 

Longitudinally  ovate,  often  very  gibbous,  cniari^inatc  in  front. 
Sinus  present  in  pedicle  valve  and  sometimes  in  l)rachial.  Surface 
marked  by  strong  concentric  growth-lines  and  occasi()nally  h\' 
strong  wrinkles  in  the  anterior  portion.  Differs  from  7 ^  }vmi?i^ui 
in  its  greater  gibbosity  and  in  the  more  strongly  niiirL;od  sinus  ..f 
the  pedicle  valve.  /  '  '^\^      .  '  ! 

Warsaw  and   St.  Louis  of  Ohio,  Kentuck\',   Indiaha\:.;Illinois,- 

f  ^ 

Mi«5souri,  Iowa. 
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298.  D.  bovidens  (Morton).     (Fig.  377.)  Carbonic. 

Elongate,  ovate,  averaging  about  ^  inch  in  length  by  \  inch  in 
breadth.  Pedicle  valve  strongly  arcuate  with  prominent,  incurved 
beak  and  broad  mesial  sinus,  extending  anteriorly  from  the  middle 

of  the  valve.     Brachial  valve 
almost    straight   along    the 
median  line  from  the  ante- 
rior  margin    to    about   the 
middle   where   it  begins   to 
curve    gently   to   the  beak; 
mesial  fold   usually   entirely 
lacking.        Surface      nearly 
This  is  larger  than  D,  rommgen  and  lacks  its   broader 
ovate  character.     It  differs  from  D,  tiirgidum  in  its  larger  size, 
less  gibbous  form  and  less  emarginate  anterior  portion. 
Widely  distributed  through  the  central  United  States. 


Fig.  377. 
Survey). 

smooth. 


Dielasma   bovidens  (Ind.  Geol. 


XCI.  EuNELLA  Hall  and  Clarke. 

Differs  from  Dielasma  in  the  absence  of  the  large  hinge  plate. 
Devonic. 

299.  E.  lincklaeni  Hall.     (Fig.  378.)  Devonic. 

lerebratuloid.  Pedicle  valve  at  times  with  a  narrow  mesial  de- 
pression ;  beak  more  or  less  abruptly  incurved ;  umbonal  slopes 
concave  toward  the  cardinal 
margin.  Surface  of  both  valves 
marked  by  fine  concentric 
growth  lines.  Shell  structure 
punctate. 

Marcellus  and   Hamilton   of 
New  York,  Michigan,  Indiana. 

XCII.  Terebratula  Klein. 

Form  terebratuloid,  elongate 
biconvex  generally  with  median 
flattening  or  depression  in  each 
valve.  Surface  not  striate; 
deltidial  plates  complete.  Loop 
short,  unsupported  by  a  median  septum  at  any  stage  of  growth. 
(Fig.  380.)     Devonic(?)-Recent. 


Fig.  378.  Eunella  lincklani.  Views 
of  two  individuals  showing  variation  (Pal. 
N.  v.,  IV.). 
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300.  T.  ?  humboldtensis  Gabb.  Txiassic. 

or  medium  size.     Front  truncate  and  marked  by  a  simple  or 

double  fold  and  sinus.     Pedicle  valve  slightly  flattened  across  the 

middle.     Beak  broad,  prominent,  but  slightly  incurved  and  trun- 


Fio.  379. 


cated  by  a  large  foramen.  Cardinal  borders  slronj^ly  inflfcted  and 
flattened,  forming  an  angularity  along  tlie  edge  of  tlie  beak.  Sur- 
face smooth  except  for  strong  and  irregular  concentric  giowtii 
lines. 

Triassic  of  Nevada  and  Nicola  Lake,  Canada. 
301.  T.  harlani  Morton.     (Figs.  ^;(j  ami  j;So.l    Oftacic-l-j.cttii..- 
Large  (sometimes  ::-j^  inclic;-  long  1,  cloii- 
^rinfi^-'-.  gate- oval    with     subpatailcl     side.-'.     Front 

^HattHK^         more  or  less  truncate,  at  times  slightly  liilu- 
^^^MJKB^t,  \      bate.    Valves  very  ventricnse,  covered  wiili 
I^^KsCflfl^'   :     concentric  growth  line-.  I'cdicie 
^^^^"'^  large     beak,    strongly    incinvcil;     fonuiicn 

Fig.    380.       7>r,*™/H/fl    Urge.     Shell  subsiancc  Tineh-  lunictate.  . 
^„./W.lr.,.nor  .hewing        jjpper  Cretacic  ^Rancn,a-,.„i.  New  |cr- 
oop.     lAfler  Whitfield.)  '  i"    ,  ,-        ,        .      ,r  ,- 

•^     ^  scy,  Delaware,    .South    Lai  ^li.i^i..-.  I-.MCcn)r 

of  Maryland.  .  ^■:»r 

XCIIL  Terebkatl-i.ina  dOrin-tiy-^iJ;      ■■■  -^ 
Ovate,  biconvey.     Cardinal  extremities  falmly  .iVLnci^'Stc^^.  :i'h'--- 
icie  valve  with  circular  foramen  ;  deltidial   pi.itc-.  ';)n.iilVK.'^'(K'i-i->: 


i 
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incomplete ;  dental  plates  wanting.  Brachial  valve  with  small  car- 
dinal process;  hinge  plate  and  median  septum  wanting;  socket 
walls  prominent,  supporting  a  short  Dieiasma-WXte  loop  with  the 
crural  spines  typically  united  into  a  transverse  band  or  jugum. 
Surface  finely  radiate.     Jurassic-Recent. 

302.  T.  atlantica  (Morton).     (Fig.  381.)  Cretacic. 
Ovate.     Valves   unequally  convex.      Length   about    ^    inch ; 

width  J^  inch.     Pedicle  valve  with  large  foramen;   beak  not  in- 
curved.    Both   valves   covered 
with      numerous       bifurcating 
stride. 

Upper  Cretacic  (Manasquan) 
Staten  Island  and  New  Jersey. 

XCIV.  Tropidoleptus  Hall. 
Form  strophomenoid.  Hinge 
line  straight;   area  well  devel-     ,,^"'„?5.':  ,.?"'"""'""'   ""'""""■ 
oped.      Pedicle    valve    convex 

with  two  broad  divergent  teeth  and  open,  subcircular  delthyrium. 
Brachial  valve  concave  or  flat  with  large  cardinal  process  bilobed 
at  summit  Teeth  and  dental  sockets  corrugated  on  their  outer 
surfaces.  Shell  substance  highly  punctate.  Loop  of  descending 
lamellae  joined  to  median  septum.     Devonic. 

303.  T.  carinatus  (C^mrad).     (Fig.  382.)  Devonic. 
Plications  simple,  rounded,  wider  than  the  interspaces.     Central 

plication  of  pedicle  valve  broader  and  higher  than  the  rest.  Con- 
centric striae  fine  with  occasional  coarser  imbricating  lamella. 

Marcellus   and    Hamilton   of  New    York,  Pennsylvania,  Ohio. 
Kentucky,  Indiana,  Illinois.     Also  foreign. 

XCV.  KiNGENA  Davidson. 
Subovate.  biconvex,  inequivalved ;  tcrebratuloid  in  outline,  con- 
vexity and  foramen.  In  brachial  valve  a  cup-like  hollow  between 
the  sockets  gives  rise  to  a  median  septum  extending  about  half  the 
length  of  the  valve.  Loop  more  complicated  than  in  Terebratula, 
Shell  structure  punctate.     Comanchic. 

304.  K.  wacoensis  (Roemer).  Comanchic. 
Pentagonal,  frontal  margin  straight.     Both  valves  very  convex. 

Pedicle  valve  with  beak  greatly  incurved  and  with  a  distinct  car- 
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Fir;.  381.      Tropi.Mrptus  cat 


dinal  area.     Surface  marked  only  with  a  few  concentric  fjrowtb 
lines. 

Washitan  of  Texas,  Vancouver  Island. 

XCVI.    Terebrate[.l.\  d'Orbi<;iiy. 

Plicated  Terebratuloids,  with  straight  or  slightly  curved  hinge 
line.     Loop  composed  of  descending  and  asccndmj^  branches,  sup- 
ported by  a  median  dorsal  septum  throughout  life  or  onK'  in  thu 
younger  stages.     Lias-Recent. 
305.  T.  plicata  (Say).     (Fig.  383.)  Cirt.ia.-. 

Subcircular,  somewhat  plano-convex,  marl<etl  by  S-12  i>r  si>iiie- 
times  more,  shar|jly  angular  [jlic.ilK.ins  vvhich  extcml  from   ho.iK  In 


front.     Pedicle  valve  strmgly  convex 
size;  foramen  large,     btructi  re  stron^  j   ] 
Upper  Cretacic  (Matawan  and  M  jniiio  tl 
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306.  T.  vanazemi  Lyell  and  Forbes.     {Fig.  384.)  Cretacic. 

Valves  more  convex  than  preceding,  plications  more  numerous, 
less  angular  and  less  distinct,  e.xcept  occasionally  in  central  portion 
of  valve. 

Upper  Cretacic  (Monmouth)  of  New  Jersey,  etc. 


KiG.  384.     Tertirnlilla 


Dorsal  and  side  vieur  of  average  farm  ;  dorsal 
r  finely  plicate  form.     ( Afier  Whitfield. ) 


XCVII.   ZvGOSPiKA  Hal!. 

Subcircular,  biconvex.  Like  Alrypa  but  small  and  with  a  median 
plicated  fold  in  the  pedicle  valve.  Brachial  valve  marked  by  a 
median  sinus;  cardinal  process  stout,  bilobed.  Spirals  composed 
of  fewer  coils  than  in  Atrypa  and  turned  inwards ;  primary  lamellse 
united  by  transvcr.-e  jugum  (Fig.  385,  e) ;  surface  sharply  plicate. 
Ordovic-Siluric-?  Devonic. 
307.  Z.  recurviroatris  (Hall).     (Fig.  385,  ^-r.)  Ordovicic. 

Length  slightly  exceeding  width.     Smaller  than  Z.  mo-lesta. 


FlO.  385.  a-tt  Zygespira  rtiurvii-oslris  ,•  nat.  siie  and  three  views  enlai^ed  X  ■ 
(()  biachidium  still  more  enlaiged  X  4 ;  /-'',  Zygosfiira  mudiiln,  nalural^siie^and  tbrei 
enlarged  views  X  2-     { Afler  Winchell  and  Schucherl. ) 


Trenton  of  New  York,  Kentucky,  Wisconsin,  Minnesota,  Ou' 
tario,  Manitoba. 


3o8 
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308.  Z.  modesta  Hall.     (Fig.  385,/-/.)  Ordovicic. 

Width  slightly  exceeding  length.  Hinge  line  somewhat  ex- 
tended. Pedicle  valve  convex  with  a  median  ridge  occupied  by 
four  stronger  plications;  beak  prominent  and  incurved.  Brachial 
valve  depressed-convex  and  nearly  circular  with  an  ill  defined 
mesial  sinus.     Plications  simple,  about  18. 

Utica  to  Richmond  of  New  York.  Ohio,  Missouri,  Wisconsin. 
Iowa,  Minnesota,  Ontario.     Clinton  of  Ohio. 

308^.  var.  cincinnatiensis  James.  Ordovicic. 

Differs  from  the  preceding  in  its  larger  size,  more  pronounced 
median  fold  and  sinus,  and  coarser,  more  angular  bifurcating  pli- 
cations. 

Cincinnatian  of  Ohio,  Tennessee,  etc. 

309.  Z.  nicoletti  Winchell  and  Schuchert.     (Fig.  386,  a-r,) 

Ordovicic. 

Very  small,  usually  not  much  exceeding  J 3  inch  in  width. 
Length  greater  than  breadth.  In  these  respects  it  resembles  Z. 
rccuri'irostris ;    it  differs  from  that  species  in  the  faintness  of  its 


a 


A'     X 


Fig.   386.     a-Ct  Zy^ospira  nico/r//J,  ihree  \\q\\s  nuu  h  (.:.!.  il' 
bisulcata  four  views  enlarged  X  2  :  and  brachidiuni  still  IuhIki  - 
Winchell  and  Schuchert.) 

plications  and  in  the  presence  of  a  sinus  on  tl 
a  fold  on  the  brachial,  being  in  these  respects  ex: 
Trenton  of  Minnesota,  Wisconsin  and  Miss 
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XCVIII.   Cyclospira  Hall  and  Clarke. 

Subquadrate.  Pedicle  valve  very  convex  with  a  prominent,  in- 
curved umbo  and  keeled  posteriorly  with  a  median  sinus  anteriorly. 
Brachial  valve  depressed,  bearing  a  low  median  fold  anteriorly; 
cardinal  process  small,  supported  by  a  low  median  septum. 
Brachidium  very  simple  (Fig.  386,  A).  Surface  smooth.  Ordovicic- 
Siluric. 

310.  C.  bisulcata  (Emmons).     (Fig.  386,  d-h,)  Ordovicic. 
Small.     Beak  of  pedicle  valve  defined  on  each  side  by  two  ele- 
vated ridges  curving  to  the  lateral  margins  of  the  valves. 

Trenton  of  New  York,  Minnesota,  Ontario,  Manitoba. 

XCIX.   Atrvpa  Dalman. 

Subcircular,  strongly  inequivalved.     Hinge  line  short.    Brachial 
valve  very  gibbous.     Pedicle  valve  much  less  convex  or  nearly  flat 
with  a  small,  incurved  beak  and  bearing  a  median  sinus.     Teeth 
large  and  widely  separate.     Muscu- 
lar impressions  strong.  Spirals  di- 
rected dorso- medially ;    jugum     in 
extreme  posterior  portion.     Surface 
radially    plicate.       Siluric  -  Missis- 
sippic. 

311.  A.   nodostriata  Hall.     (Fig. 
387.)  Siluric. 

Valves  subequal.  Surface  nod- 
ulose because  of  the  lamellose  growth 
lines. 

Clinton  and  Niagaran  of  New 
York,  Ohio,  Kentucky,  Wisconsin. 

312.  A.  marginalis  (Dalman). 

Siluric. 

Length  and  breadth  subequal.  Beak  of  pedicle  valve  incurving 
over,  but  not  covering  that  of  the  brachial  valve.  Both  valves 
convex,  the  pedicle  with  a  well-marked  median  sinus,  bounded  on 
each  side  by  one  or  two  stronger  plications,  and  the  brachial  with 
a  correspondingly  well  developed  fold.  Entire  surface  marked  by 
radiating  plications,  which  are  crossed  by  concentric  strix;  these 
latter  are  often  obsolete. 

Niagaran  of  Kentucky,  Tennessee,  Ohio,  Indiana,  Illinois. 


7.^  ■ 


Fig.  387.  Atrypa  noiiosiriata^ 
with  striae  enlarged  (Pal.  N.  Y. 
II.). 
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313.  A.  nigosa  Hall.     (Fig.  388.) 
Smaller  than   A.  nodosttiata  and 


Surface  marked  by  strong  sinu^ 


♦  # 


Siluric. 
Mth  equally  convex   valves. 


andjfold  and  concentric  rugose 
lamellx  and  by  plications  which 
are  less  rounded  than  in  A.  no- 
dost  Hit  la. 

Niag;iraii  of  New  York,  Ken- 
tucky. Indiana,  Anticoiti. 

314.  A.  reticularis  (Linna-us). 
(Figs.  389,  a;    389.  /',-   392, 
(7-f.)        Siluric  and  Devonic. 
Pedicle  valve  often  nearly 
flat.     Surface  reticulated  by  the  radiating  and  concentric  stri.-e. 
A  characteristic  Siluric  and  Devonic  fossil  througliout  the  world. 


F[C.    383,      Alry/<,i    r„s^> 
rnUrged  (Pal.  N.  Y-  li.). 


315,  A.  impressa  Hall. 

Differs  from  A.  rctkuh 
of  a  sinus  in  the  pedicle 
valve  toward  the  front.     The  stria;  are  f 

Schoharie  of  New  York.  Michigan 


(Fig.  390,1 
in  being  mote  ^il 
;  and  in  tiii.  tit] 


'^i^ 
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Flc  390.     Aliy/ia  toift 


of  pedicle  lalve  (Pil.  N.  Y.  IV.)- 


316.  A.  spinosa  Hall.  (Figs.  391  and  392,  d.)  Devonic. 
Hinge  line  but  little  less  than  the  greatest  width  of  the  shell.  Sur- 
face marked  by  strong,  rounded,  radiating  costcc  which  bifurcate  at 
unequal  intervals  and  are  crossed  by  strong  concentric  lamclJx; 
where  these  cross  the  costae  they  are  often 
produced  into  tubular  spines.  Differs 
irom\A.  reticularis  in  the  smaller  number  of 
costx^and  in^the  longer  and  more  nearly 
straight  hinge  line. 

Onondaga-Chemung.     Widely  distrib- 
uted throughout  North  America. 

317.  A.  hystrlx  Hall.     (Fig.  392,  e) 

Devonic. 

Differs   from   A.   spinosa  in    its    fewer, 
coarse,  rounded  plication  which  are  crossed 
byjlamellose  lines  of  growth  and  occasionally  prolonged  into  few 
coarse  spines. 

Chemung  of  New  York,  Pennsylvania,  Iowa  and  Wisconsin. 
317(7.  A.hystriz  var.  occidentalis  Hall.    (Fig.  392,/)     Devonic. 

Gibbous,  with  few  coarse  plications  and  strong  lamellose  growth 
lines  but  no  spines. 

Middle  Devonic  of  Iowa  and  Rock  Island,  III. 


Fig.  391.  Airy  pa  ipi- 
nosa,  a  apinelesi  individual 
{Pal.N.  Y.  W.). 
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Fic.  392,  a-e.  Alrypo.  rilitularii  :  a.  iiilerint  ol'  |'iilkli>  liilve  ; 
of  brachial  valve  ;  c,  spirals  showing  after  removal  uf  Ijcailii.il  vn]ve  ; 
e,  Alrypa  hyslrix ;  f,  A.  hystrix  var.  oniikiUiiH!.  a.  ailikiciipr 
BOtkcls;  c,  crural  bases;  hp,  hinge  plate;  p.  ]i(dulo  sc.it :  ',  a 
crenulilfd  ridge  in  socbels.      (Alter  Hull  anil  L'hrke. ) 

C.   CvRTiNA  Davidson. 
Small,  spiriferoid,  with  very  unequal  valves.     Dilki 
in  the  scmipyramidal  form  of  the  pedicle  valve   tli'. 
dinal  area  and  the  narrow  dclthyrium  closed  b\  i  l 
deltidium  which  is  usually  perforated  by  a  circul  1 
structure  punctate.     The  dental   plates  conver^i 
margins  of  the  delthyrium  and  unite  with  tin. 
which  reaches  to  the  front,  thus  dividing  the  mi 
into  two  parts.     Siluric-Mississippic. 

A.  Cardinal  area  of  pedicle  valve  slronj^ly  arclied    

*.Shell  Urge,  more  ihan  |J  inch  wide 

•  Shell  small,  less  ihan  %  inch  wide 
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B.  Cardinal  area  of  pfedicle  valve  not  strongly  arched **. 

**  Beak  incurved  and  pronounced 319.   C.  hamiitonemis, 

**  Beak  inconspicuous.     Cardinal  area  of  pedicle  valve  almost  vertical I. 

I.   2  to  5  plications  on  each  side  of  fold  and  sinus 322.   C.  acutirostris, 

I.  6  to  9  plications  on  each  side  of  fold  and  sinus 318.  C  dalmani, 

318.  C.  dalmani  (Hall).  Devonic. 
Brachial  valve  semicircular;  mesial  fold  flat;  beak  scarcely  de- 
fined.    Concentric  lamellx  strong.     Surface  granulosc-punctate. 

Helderbergian  of  New  York,  Tennessee,   Missouri   and   New 
Brunswick. 

319.  C.  hamiltonensis  Hall.     (Fig.  393,  a-^c.)  Devonic. 
Beak  slightly  incurved  and  frequently  distorted.     Surface  marked 

with  6-8  plications  on  each  side  of  the  well  marked  sinus  and  fold. 


^ 


a 


Fig.  393»  a-c.     Cyrtina  hamiltonensis  ;  d-fy  Cyrtina  alpenensis 

(Pal.  N.  Y.  IV.  and  VIII.) 

Onondaga,  Hamilton  and  Portage ;  distributed  throughout  North 
America. 

320.  C.  umbonata  (Hall).  Devonic. 
Differs  from  C.  hamiltonensis  in  its  broader,  arcuate  and  incurved 

umbo  and  beak  and  in  that  the  5  or  6  plications  on  each  side  of 
the  mesial   fold  and  sinus  become  obsolete  before  reaching  the 
umbo,  thus  leaving  that  smooth  or  nearly  so. 
Hamilton  of  Illinois,  Missouri,  Iowa,  Michigan. 

321.  C.  alpenaensls  Hall  and  Clarke.   (Fig.  393,  d-e,)   Devonic. 
Very  similar  to  C  umbonata  but  is  larger,  with  broad  well  de- 
fined plications  and  smooth  median  fold  and  sinus. 

Hamilton  of  Michigan. 

322.  C.  acutirostris  (Shumard).  Mississippic. 
Small.     Pedicle  valve  with  very  high  and  nearly  vertical  cardinal 

area.  Brachial  valve  depressed-convex.  Surface  with  two  to  five 
simple  rounded  plications  on  each  side  of  the  median  fold  and 
sinus;  these  are  crossed   by  imbricating  growth  lines.     Differs 
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from  C-  uinbonata  in  its  smaller  size,  wider  hinge  line  and  higher 
cardinal  area. 
Chouteau  of  Missouri. 


CI.  Cyrtia  Dalman. 

Semi  pyramidal  shells  with  cardinal  area  vertical,  that  of  the 
pedicle  valve  high  and  triangular.  Delthyriuiii  narrow,  generally 
open.     Otherwise  like  Spiri/er.     SiluHc-Mississippic. 

323.  C.  alta  Hall.     (Fig.  394.)  Mtssissippic. 

Seniipjramtdal  with  hinge  line  equaling  the  greatest  width  of 
shell.  Pedicle  valve  very  elevated  ;  height  to  width  about  as  three 
to  five;  sinus  broad  and  rounded; 
cardinal  area  vertically  striated.  Bra- 
chial valve  depressed  convex  ;  car- 
dinal area  comparatively  wide  ;  sur- 
face marked  with  25  to  30  low, 
rounded  plications  on  each  side  of 
the  median  fold.  Mtdian  fold  and 
sinus  faintly  plicated. 

Waverly     of      IVuii.^ylvania     and 
Ohio. 


I  (P"'- 


ClI.  Snutr 

Differs   (rom    Cyrnmi    ii 

dental  plates  do  not  unit< 

high  median  septum  ind  1 

valves     ari.    les      untqu  il 

Shell  substance  punctate.    Devonic  ?    Mississippic   iun 

324.  S.  spinosa  (Norwood  and  Prattcn)      1 1  i-,  i 

Ml 
Of  less  than  medium  size,  semioval.     Hn  1; 
inent  median  fold.     Pedicle  valve  slighth 
opposite  with  strongly  defined  mesial 
sinus  and  slightly  arched   beak      Sur- 
face bearing  four  or  five  sub-angular  or 
rounded   plications  on  each    side   the 
fold   and   sinus,   crossed   by  imbricat- 
ing lamellae  of  growth.    Whole  surface      1 


d"Orbij;n}'. 


■  Willi   the 
n  tint  the 
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finely   punctate.   Numerous,   irregularly  scattered,    small   spines 
present. 

Kaskaskia  of  Kentucky,  Indiana,  Illinois.  Upper  Devonic? 
Mississippic  and  Carbonic  of  Nevada. 

325.  S.  kentuckiensis  (Shumard).    (Fig.  396.)    Upper  Carbonic. 

Small,  varying  in  outline  from  subcircular  to  transversely  pro- 
duced. Differs  from  S.  spinosa  in  its  smaller  size,  pointed  hinge 
extremities  and  greater  number  of  plications  (10-18). 

Widely  distributed  in  North  America. 


^Mittfr^/  ,/-«^^**^ 


Fig.  396.     Spiriferina  kentuckiensis  (Ind,  Gcol.  Surv.). 

cm.   Spirifer  Sowerby. 

Usually  much  wider  than  long,  radially  plicate  or  striate,  crossed 
by  concentric  growth  lines.  Hinge  line  generally  long  arid  straight. 
Usually  a  median  sinus  present  on  pedicle  valve  and  corresponding 
fold  on  brachial.  Pedicle  valve  with  moderately  high  area  and 
open  delthyrium,  the  margins  of  which  are  prolonged  into  stout, 
simple  teeth  supported  by  dental  lamellae.  A  calcareous  brachid- 
ium  in  the  form  of  a  double  spire,  whose  apexes  are  directed 
toward  the  cardinal  extremities  nearly  fills  the  cavity  of  the  shell. 
Jugum  incomplete.  Cardinal  process  low.  A  median  septum  at 
times  present  in  one  or  both  valves.     Siluric-Carbonic. 

A,  Plications  absent.     Strong  radiating  striae  present 326.  S.  radiatus. 

B.  Plications  present ♦. 

*  Plications  covering  entire  surface f, 

"{•Plications  arranged  in  bundles  or  groups  (fasciculate) %. 

:(  Plications  of  nearly  equal  size 371.   S.  striatus. 

X  Plications  of  unequal  size 372.  .S'.  cameratus, 

f  Plications  not  fasciculate \\. 

\%  Plications  on  fold  and  sinus  nearly  or  quite  like  those  on  rest  of 

shell I. 

I.  Shell  large,  ventricose' a, 

tt.  Length  exceeding  breadth,  very  large 366.  S.  grimesi, 

a.  Breadth  exceeding  length \' , 

i^.  Sinus  prominent,  much  produced  anteriorly a' , 

a'.  Beaks  of  both  valves  very  prominent  and  arching. 

346.   S.  divaricatus. 

a'.   Beak  of  pedicle  valve  much  more  prominent  than 

that  of  brachial 368.  S.  logani. 
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I^.  Sinus  not  produced  anteriorly... ......339.   S.  a;rnosus, 

1.  Shell  of  medium  size  and  convexity d. 

b.  Cardinal  area  narrow 2^. 

2',  Shell  granulose 365.  S.  marionemis, 

2^.  Shell  notgranulose t'. 

y.  Hinge  line  extended 364.   S.  cenironatus. 

y.   Hinge  line  not  extended 371.   S.  striatus, 

b.  Cardinal  area  moderately  high y. 

,  y.  Hinge  line  shorter  than  width  of  shell  below. 

373.   S.   rockymonianits. 

y.   Hinge  line  forming  greatest  width  of  shell    (usually 

recognized  by  internal  mold)....  361.   S.  disjunct  us. 

X%  Plications  on  fold  and  sinus  extending  only  part  way  to  the  beak  and 

hence  differing  from  the  other  plications 2. 

2.  Plications  angular 369.   S.  leidyi. 

2.  Plications  rounded r. 

c.  Cardinal  extremities  rounded 4'. 

4''.   Plications  of  sinus  unequal .' 342.   S.^iieri. 

4'.  Plications  of  sinus  equal 363.   S.  keokuk. 

4^.  Plications  of  sinus  obscure 337.   S.,ondnnus. 

(.  Cardinal  extremities  angular 370.  A.  iu(rd>c<-.e)i>. 

*  Plications  covering  all  the  surface  but  fold  and  sinus ff. 

ft  Plications  crossed  by  more  or  less  conspicuous  concentric  lines,  often  pro- 
ducing a  lamellose  appearance  ;;;. 

XXX  Shell  small,  usually  less  than  I  inch  wide  3, 

3.  Hinge  line  usually  shorter  than  Nvidth  of  shell   beh^w a. 

d.  Furrow  in  median  fold 331.   S.  lauux.nti. 

d.  No  furrow  in  median  fold 5'. 

5'.   Plications  obsolescent ^^y^.  .S.  <  <  ;<?///;/ ^v;/. 

y.   Plications  well  develoj^ed 330.   S.  cii-^pw^, 

3.  Hinge  line  extended r. 

e.  Plications  4-7  on  each  side  fold  and  sinus...  329.   S.  ^ul,<s:u-. 
e.   Plications  many  on  each  side  fold  and  '^inus o'. 

6^.    Front  broadly  roundt-d 344.    S,  -aj ii  o:tt^ 

(/.   Front    narrowly  rounded    owing    i«»  tlic  often   nuicro- 

nate  hinge  extremities ^^(^2     S.  .^id>,i(tc-n:uitu<. 

XXX  Shell  I  inch  or  more  wide  excej)!  if  youn^ 4. 

4.  Furrow  in  fold  of  brachial  valve,  liin<.;e  line  t  xt«  ii'lcd /. 

f.  Cardinal  areas  narrow -/ . 

7''.    Plications  few  and  ab'ienl  from  tlie  1,  ai  lim.il  extuDiiti*.  •^.■- 

"/.   Plications  many 351 

y*.  Cardinal  areas  wide ';*^ 

8'.  Beak  prominent ;5!' 

8^.  Beak  small 

4.   No  furrow  in  fold  of  brachial  valve.. 

g.  Hinge  line  shorter  than  width  of  >1 

q\   Beak  of  pedicle  valve  mucli  elrv:,;eM'i5Jffit'^f?\:.  *1^ 

9^,   Beak  of  pedicle  valve  not  murli  elLv".\?rYi.,i'/p^V^  ..  » 


nell 


;>.v 
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g.  Hinge  line  extended ic/. 

\&,  Cardinal  area  high c', 

c^.  Plications  few  (2-5)  on  each  side  the  mesial  fold 

and  sinus 22. 

22,  Plications  broad,  nearly  equalling  the  mesial 

sinus  in  width 343.   S.  raricosta. 

22.  Plications  much  narrower  than  mesial  sinus. 

335.   5.  pfrlanuliosus. 

('.   Plications  many 338.  S.  murchisoni. 

ic/.  Cardinal  area  linear d^, 

d^.  Plications  few  ( 7  or  8  on  each  side  the  mesial  fold 

and  sinus) 340.  S.  duodenarius, 

d'.  Plications  many 354.  S.  wucronatus, 

j-f  Plications  marked  by  radiating  striae XXXX' 

XXXX  Cardinal  area  wide 5.. 

5.  Plications  few  (3-4  on  each  side  the  mesial  fold  and  sinus). 

327.  S,  eudora. 

5.  Plications  many h, 

//.  Shell  small  (^  inch  wide) 358.  S.  tuilius, 

h.  Shell  of  medium  size  or  large ii^. 

1 1^.   Hinge  line  much  extended.    Shell  often  inequilateral. 

351.  S.  imva^nsis. 
\i'.  Hinge  line  only  slightly  longer  than  width  of  shell 

below ; e^. 

e' .  Cardinal  area  subsemicircular..  347.   5.  ettryteines, 

^^.  Cardinal  area  subtriangular 348.  S,  fornacula. 

XXXX  Cardinal  area  narrow 6. 

6.  Plications  few  (2  or  3  on  each  side  mesial  fold  and  sinus). 

334.  S,  macropleura. 

6.  Plications  many 1. 

f.  Fold  and  sinus  rapidly  expanding.     Shell  large. 

359.  S.  fnesistrialis, 

i.   Fold  and  sinus  slowly  expanding 328.  .S".  niagareum. 

Plications  granulose,  sometimes  in  radiating  lines 5|. 

5 1  Groove  usually  present  in  fold.     Shell  large 7. 

7.  Granules  scattered,  sinus  deep,  angular 350.  S.  granulosus, 

7.  Granules  in  lines,  sinus  rounded 349.   S  oiveni. 

5 1  No  groove  in  fold.     Shell  of  medium  size 355.  S.  asper. 

tt  Plications  apparently  smooth 6J. 

6J  Shell  very  convex 8. 

8.  Large  (over  2  inches  wide) /. 

j.   Hinge  line  shorter  than  width  of  shell  below. 

367.  S.  negUctus, 

j.  Hinge  line  forming  greatest  width  of  shell 12'. 

12'.  Shell  very  ventricose  with  prominent  triangular  fold. 

345.   S.  acuminaius. 
12'.   Shell  moderately  gibbous  with  low,  rounded  fold.  /^. 

f.  Plications  numerous  (30-35) 349.   S,  civeni. 

f.  Plications  few  ( 10-16) 338.  S.  murchisoni. 

8.  Small  (about  }^  inch  wide),  often  with  conspicuous  concentric 
lines  developed  toward  the  front k. 
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i.   Plicalions  well  developed 341.  S.  jTrrgariiis. 

t.    I'lications  nearly  obsolete 332.   S.  erUmit. 

61  Shell  moderalely  convex  *ith  extended  hinge  line g. 

9.   Proportion  of  length  10  brendih  as  1-3 353.  S.  an);uilii!. 

g.  Troponion  of  length  to  breadth  as  1-2 352.  5.  audaeiiiiis. 

336.  S.  radiatus  Sowerby.     {Figs.  397,  398.)  Siluric. 

Beak  of  pedicle  valve  strongly  incurveti ;  cardinal  area  moder- 
ately high.     Median  sinus  broad  and  shallow;  median  fold  flat- 


tened.    No  plications  present  but  entire  surface  covL-red  with  fiin 
uniform,  radiating  strix. 

Clinton  and  Niagaran  of  New  York,  Teniicisce,  Kentucky,  li 
diana,  Illinois,  Wisconsin.  Ontario,  New  Hnuiswick. 


327.  S.  eudora  Hall.     {b\^   jgj  > 

Of  moderate  size.     Valve-)  very  ^ibboi 
width  of  shell  below,  with  rounded  ext  em 
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by  3  to  4  strong„subanguUr  plications  on  each  side  or  the  fold  and 
sinus.  Mesial  sinus  broad  and  deep.  Entire  surface  covered  with 
fine  radiating  striae. 

Niagaran  of  Kentucky.  Indiana,  Wisconsin. 

328.  S.  niagarensis  (Conrad).     (Fig,  400.)  Siluric. 
Of  moderate  size,  convex  with   nearly  equa!  v;ih-ts.     Pedicle 

valve  with  strongly  incurved  beak.  Surface  covered  with  many 
fine  depressed  plications  which  become  ob- 
solete toward  the  extremities  and  sometimes 
appear  quite  flattened  out.  Fine,  thread-like 
radiating  stritc  cover  plications  and  inter- 
spaces alike. 

Niagaran  of  New  York.  Indiana. 

329.  S.     (Delthyris)    8ulcatus      Hisinger.     „J!^;J°^,|,.,'^n"v" 
(Fig.  401.)  Siluric.     u^"'"'" 
Gibbous.     Valves    unequal.     Hinge     line 

more  or  less  extended,  often  mucronate.  Plications  4  to  7  on  each 
side  of  the  mesial  fold  and  sinus,  crossed  by  strong  imbricating 
lamellxand  longitudinally  marked  by  fine  stri%. 
Niagaran  of  New  York,  Ontario, 


^        ^ 


FiG.  401.      Spiri/ii-    {DtUhyrii)    siiha-  V\c..  ^oi.      Spiriftr   cristas   (I'bL  N. 

lu!,  with  slris  enlarged  (PaLN.  V..  II.).       Y.,  II.). 

330.  S.  crispus  (Hisinger).     (Fig.  402.)  Siluric. 

Small.  Pedicle  valve  very  convex  with  incurved  beak  and  high 
cardinal  area.  Surface  marked  b/  broad  plications,  from  6  to  S  on 
each  valve,  strongest  near  foldj'and  sinus  and  crossed  by  fine, 
thread-like  concentric  striE. 

Niagaran  of  New  York,  Indiana,  Ontario,  Nova  Scotia. 
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331.  S.  vanuxemi  Hall.     (Fig.  403.)  .  Siluric. 
Small,  with  rounded  extremities.     Surface  marked  by  2  to  4 

broad   plications  on  each  side  the 
^rfT^^^.  ^^^^  mesial  fold  and  sinus  and  by  im- 

^j^i^B  bricating  concentric   growth  lines. 

^•*^  h  Differs  from  .S.  crispus  in  its  nar- 

rower cardinal  area,  less  elevated 
beak  and  less  gibbous  form,  and 
from  .S.  cycioplerus  in  its  smaller 
size  and  fewer  plications,  and  from 
both  in  its  scarcely  distinguishable 
fold  and  sinus. 

Manlius    of    Ntw    York,   Ohio, 
Michigan. 

332.  S.  erieosis  Grabau.  (Fig.  404.)  Siluric. 
Pedicle  valve  very  gibbous  and  almost  square  in  outline.  Car- 
dinal area  high.  Sinus  and  fold  sharply  de- 
fined and  angular,  bounded  by  a  few  broad 
and  nearly  obsolete  plications. 

Cobleskill  and  Manlius  of  New  York,  etc. 

333   S.  corallinensis  Grabau.     (Fig.  40-;  ) 

Siluric. 


Fig.  403.  Spirifer  vanuximi. 
N>t.  lizeand  enlarged  (Pal.  N.  V., 
VIII.). 


(d 


0 


Very  small.  Similar  to  S.  irrnpus 
but  differing  in  the  uniformly  ob.so- 
le.-^cent  plications  and  the  angular  me- 


o 


Fig.  405.    >>'>' 
(Pal.  N.  v..  111.). 


Coblesk  II  o   \        ^ 
334.  S.  macropleura 
40''i.  1 

LarRe.  \e  n 

equally  convex.     Pedicle  valve    ivitli  b       1    1     | 
broad,  rounded  plications  on  each  side    H    cl 
rounded  fold  and  two  rounded   plicati 
surface  covered  with  fine  and  close  ratii 

Helderbergian  (New  Scotland!  of  M  N 

Tennessee. 


.  335.  S.  (Delthyris)  perlamellosus  Hall 

Hinge  line  more  or  less  extended.     I 

much  extended  and  incurved    beak,     s 


I 
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Spitijtr  macmpleura  (Pi 


VUI. ). 


produced  anteriorly  into  a  linguirorm  extension.  Brachial  valve 
convex  in  the  middle  with  closely  incurved  beak.  Surface  marked 
by  4  to  6  strong  plications  on  each  side  the  median  line  and  con- 
centrically crossed  by  regular  imbricating  lamell;e  wliich  are 
strongly  arched  in  passing  over  the 
plications,  giving  the  surface  a  rough 
appearance. 

Helderbergian  of  Maine,  New  York, 
Pennsylvania,  Maryland,  Tennessee, 
Missouri. 

336.  S.  cyclopteras  Hall.      Devonic. 
Semicircular.     Hinge    line    usually 

shorterthan  width  of  shell  below.  Con- 
vexity of  valves  nearly  equal.  Surface 
marked  by  7  or  more  rounded  plica- 
tions on  each  side  of  the  mesial  fold 
and  sinus,  concentrically  crossed  by 
fine,  close,  lamellose  strix. 

Helderbergian    and    Oriskanian 
Appalachian  region  (Maryland  to  New 
Brunswick  and  Gaspe). 

337.  S.  conciniiu8  Hall.     (Fig.  408.) 
Semicircular.     Hinge  line  usually  shorter  than  the  width  of  the 

shell  below.  Beak  of  pedicle  valve  elevated  and  incurved.  Sinus 
and  fold  angular  and  sometimes  marked  by  obscure  plications 
toward  the  front.  Plications  rounded,  12-14  on  each  side  of  the 
median   line  and  crossed   by  concentric  striee.     Differs  from   5. 


FlC.  407.  Sfiriftr  (DtUhy- 
ris)  pfHamtlhius  ( I'al.  K.  Y., 
VIII.).  /J,  delurium  ;  A  (or- 
n  ;  S,  inediin  Be|)tuni ;  /, 
lee  lb. 

Devonic. 
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cychpterus  in  the  more  elevated  beak  of  the  pedicle  valve,  the 
more  numerous  plications  and  in  the  angular  character  of  sinus 
and  fold  with  occasionally  obscure  plications. 

Helderbergian  (Becraft  and  Port  Ewen) 
of  New  York, 

338.    S.    murchisoni    Castelnau.       (Fig. 
409.)  Devonic. 

Pedicle  valve  with  elevated  and  incurved 
beak  and  high,  concave  cardinal  area. 
Surface  marked  by  5  to  8  plications  on 
each  side  of  the  prominent  sinus  and  fold. 
Entire  shell  surface  covered  with  fine, 
close  concentric  and  radiating  strise.  In- 
ternal mold  of  pedicle  valve  distinguished 
by  a  large,  prominent  striated  process,  in- 
dicating the  form  and  ciiineiisions  of  the 
muscular  area.  The  mold  is  strongly 
papillose  on  each  side  of  this  area. 

Oriskany  of  New  York,  Maryland,  Ontario. 
339.  S.  arenosus  (Conrad).     (Fig.  410.I  Dcvoiic. 

Large,  with    valves  of   about   equal    convexity.      I'ciiictc  valve 
with  broad  and  slightly  incurved  umbo.     Mesial  sinus  vciy  shallow 


Flfi.  408.     Spirifrr  roHct 
tui  (I'a!.  N.  v..  VIII.). 


Fig.  409.     Sfirifer  mm 
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and  often  producing  merely  a  flattening  of  the  surface.     Mesial 
fold  moderately  elevated.     Whole  surface  covered  with  20  to  40 


) 


(Pal.N.  v.,  111.). 


low  and  even  plications.     Occurs  largely  as  internal  molds  in  the 
sandstones. 

Oriskany  and  Onondaga  (?)  of  New  York,  Pennsylvania,  Mary- 
land, Virginia,  Ontario. 
340.    S.  duodenarius  (Hall).     (Fig.  41 1.)  Devonic 

Somewhat  resembles  S.  cyclopUna  but  differs  in  iis  more  ex. 
tended  hinge  !me  which  here  forms  the  greatest  width  of  the  shell, 
in  the  narrow  cardinal  area  which  is  here  almost  linear  and  in  the 
less  conspicuous  striae.  Both  valves  are  flattened  at  the  cardinal 
extremities. 

Onondaga  of  New  York,  Ohio,  Kentucky,  Indiana,  Ontario. 
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341.  S.  gregarius  Clapp.     (Fig.  412,  (/-!■.)  Devoiiic 
Small,   ventricose.     Cardinal  extremities  truncate  or  rounded. 

Pedicle  valve  regularly  arcuate  from  beak  to  front  with  strongly 
incurved  beak  and  high  cardinal  area ;  mesial  sinus  much  produced 
in  front.  Surface  marked  with  6-10  strong  ribs  on  each  side  of  the 
median  line.  Entire  surface  covered  with  concentric  strjii;  which 
toward  the  front  become  strong  zigzag  lines. 

Onondaga  of  New  York,  Ohio,  Kentucky,  Indiana.  Ontario. 

342.  S.  grieri  Hall.     (Fig.  412,  rt-£-.)  Dcvonic. 
Gibbous,     Hinge   line  usually  shorter   than   the   width  of  the 

shell  below,  with  rounded  extremities.     Pedicle  vaWc  with  ])ronii- 
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nent  and  much  elevated  beak,  incurved  over  ihe  high  arcuate  area. 
Sinus  wide  and  deep.  Brachial  valve  with  small  beak,  slightly  in- 
curved over  a  nearly  vertical,  narrow  cardinal  area.  Fold  promi- 
nent and  angular.  Surface  marked  by  6  to  10  plications  on  each 
side  of  the  fold  and  sinus,  while  3  or  4  smaller  bifurcating  plications 
are  usually  present  on  fold  and  sinus.  Concentric  lines  present  on 
well  preserved  specimens. 

Onondaga  of  New  York,  Ohio  and  Kentucky. 

343.  S.  (Delthyris)  raricosta  Conrad.     {Fig.  41 2. /-A.)  Devonic. 
Gibbous,  with  rounded  cardinal  extremities.     Pedicle  valve  with 

greatly  elevated  beak  incurving  over  the  high  cardinal  area. 
Brachial  valve  with  small  arching  beak.  Surface  marked  by  2  to 
4  strong  rounded  ribs  on  each  side  the  median  line,  crossed  by 
concentric  lamellose  striae  and  marked  by  fine  and  close  radiating 
striae. 

Onondaga  «f  Maine,  New  York,  Ohio,  Kentucky,  Indiana,  Ne- 
vada, Ontario,  Quebec. 

344.  S.  varicosus  Hall.     (Fig.  413,  a-c.)  Devonic. 
Small,  with  length  not  exceeding  hall  the  width.     Hinge  ex- 
tremities angular  or  mucronate.    Pedicle  valve  much   the  more 


Fic.  4>3-     •"',  SP''-'/' 


(After  Nettlerolh.) 


convex  with  high  cardinal  area.  Surface  distinguished  by  the 
strong  lamellose  lines  of  growth  which  give  it  a  varicose  ap- 
pearance. 

Onondaga  of  New  York,  Ohio,  Kentucky,  Nevada,  New  Bruns- 
wick. 


Z26 


NORTH  AMERICAN  INDEX  FOSSILS. 


345.    S.  acuminatns  (Conrad).     (Fig.  414.)  Devonic. 

Large,  ventricose.     Pedicle  valve  with  umbo  incurved  over  the 

wide  delthyrium.     Surface  distinguished  by  the  very  elevated  and 

angular  mesial  fold  and  deep  sinus,  bounded  by  16  to  20  plications. 


Fig.  4'4.      Spirifir  a, 


Onondaga  and  Hamiltonof  New  York.  (.^hio.  Kentucky,  liuli 

346.  S.  divaricatus  Hall.     (Fig.  415.)  ^)^:\■< 
Ventricosc.     Hinge  line  less  than   wiJtii  of  shell  h^knv, 

rounded  extremities.  Cardinal  areas  wide.  Realms  ot  both  v; 
prominent  and  arching.  Sinus  and  fold  prnmiiicnt  and  anj; 
Whole  surface,  including  sinus  and  fold,  covcrcil  with  fuic,  roun 
bifurcating  plications  which  are  crossed  bv  fiiii.'  /i''?.'i"  cuiict' 
striK.  ^ 

Onondaga  and. Hamilton    of  Neu   \     \  1__  I 

Port  Colbornc,  Canada. 

347.  S.  euryteines  Owen.    (i~ig.  41  ■    •    I 
Semielliptical.     Cardinal  area  wide  Till 

sometimes  more  than  ^.i   inch  apart.     I    1  I 
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each  side  by  tS  to  20  plications.     Fold  marked  by  a  shallow  sinus 
in  the  median  hnc.     Whole  surface  finely  striated  longitudinally. 
Hamilton  of  Iowa,  Michigan,  Nevada,  Ontario. 


34S.  S.  fomacula  Hall.     (Fig.  416.)  Devonic. 

Pedicle  valve  subpyramidal  with  the  elevation  equalling  nearly 

half  the  width,  curving  abruptly  to  the  front  and  lateral  margins; 
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cardinal  area  extremely  elevated,  nearly  flat  above,  with  a  large, 
open  delthyrium.  Brachial  valve  moderately  convex-  Sinus  and 
fold  bounded  on  each  side  by  16  to  20  plications.  Length  about 
^4  inch, 

Hamilton  of  Ohio,  Kentucky,  Indiana,  Illinois,  Wisconsin. 
349.  S.  oweni  Hall.  Devonic. 

Very  similar  to  S.  granulosus  but  differs  in  its  smaller  size,  its 
subangular  plications  and  median  sinus,  fewer  plications  (15  to  17 
on  each  side  the  median  fold  and  sinus),  its  subauriculate  hinj^e 
extremities  and  especially  in  lacking  the  granulose  surface  so 
characteristic  of  the  latter  species. 

Hamilton  of  Falls  of  Ohio  region  and  Michigan. 


\ 


-v 


350.  S.  granulosus  (Conrad).     (Fig.  41     ) 

Large,  robust  and   [gibbous  with   hifjii    1.       >. 
Brachial  valve  with  a  prominent  rouniied  lokl  m 
depression.     Plications  low.     Surface  str  n„lj  ^ 
Hamilton.  Widely  distributed  ihroughr   t  e  i  t 


^r^' 


^RACHIOPODA  —  TELOTREMATA. 


329 


351.  S-  iowaensis  Owen.     (Figs.  418,  419.)  Middle  Devonic. 

Often  inequilateral.     Hinge  line  much  extended.     Valves  often 

nearly  equally  convex.    Beak  of  pedicle  valve  much  elevated  and 

slightly  incurved      Whole  surface,  including  fold  and  sinus  and 


Flo.  419.  Sftn/friit.aiiiHui  {S.  fifaaa/ui  Ovitn)  ^,  J^  with  enlargement  of  surface. 
(Afler  Hall.) 

numerous  plications,  covered  with  slender,  radiating  striae  crossed 
by  concentric  growth  lines. 

Hamilton  of  Kentucky,  Michigan,  Indiana,  Illinois,  Wisconsin, 
Iowa,  Arctic  North  America  lat.  82°  42'. 
352.  S.  audaculus  (Conrad).     (Fig  420,  a.)  Devonic. 

Ventricose  when  old.  Pedicle  valve  with  high,  concave  cardinal 
area  and  incurved  beak.  Cardinal  area  of  brachial  valve  linear. 
Mesial  fold  and  sinus  well  marked.  Surface  covered  with  many 
concentric  lines  and  plications  marked  with  radiating  strix.  Differs 
from  S.  granulosus  in  being  smaller  and  in  that  the  cardinal  area  of 
the  brachial  valve  is  linear. 

Marcellus  and  Hamilton  of  New  York,  Kentucky,  Indiana,  Wis- 
consin. 
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353-  S.  angustus  Hall.     (Fig.  420,  i.)  Devonic. 

Valves  with  great  lateral  extension  and  pronounced  inequality ; 
the  pedicle  valve  forming  nearly  the  entire  thickness  of  the  shell. 
Brachial  valve  fiat  with  narrow- 
cardinal  area  and  low  mesial 
fold.  Plications  fine,  from  48  to 
56  on  each  valve. 

Hamilton     and     Portage     of 
New  York,  Wisconsin. 
354.  S.   mucronatus     Conrad. 
(Fig.  421.)  Dt.A-oiiic, 

Hinge  line  extended  and  of- 
ten mucronate,  giving  the  shell 
a  width  of  (rum  two  to  four 
times  the  k'ngth  or  greaier. 
Cardinal  areas  luw.  l-'old  in 
brachial  valve  olten  lliittened  or 
grooved.  Radiating  plications 
numerous,  crossed  by  lamellose  lines  of  growth  which  are  often 
crowded  near  the  front.     Often  a  plication  in  sinus. 

Marcellus,  Hamilton  and  Chemung  of  New  Vuik,  !'enns;lvaiii:i. 
Maryland,  Virginia,  Wisconsin,  Ontario, 

"?*"-  -        _.     ■  — 


KlG.  410.     fl,    S/'i'ifir   nuiin, 
Spirifir  augtulus  (I'al.  N.  V.,  I 


BRACHIOPODA  —  TELOTREMATA. 


331 


355.  S.  asper^Hall.  Devonic. 
Small,  subp)rami(lal.     Pedicle  valve   with   high,  flat   cardinal 

area,  narrow  delhyrium  and  broad,  shallow  sinus,  rapidly  narrow- 
ing'toward  the  beak.  Fold  low  and  rounded.  Plications  fine  and 
low.     Whole  surface  Rranulose. 

Hamilton  of  New  York,  Illinois,  Wisconsin,  Iowa. 

356.  S.  (Delthyris)  consobrinus  d'Orbigny.     (Fig.  422,  a-b.) 

Devonic. 

Gibbous  with  pedicle  valve  the  more  convex  and  arcuate  from 
beak  to  front.  Cardinal  area  elevated  and  concave.  Sinus  deep 
and  wide.  Brachial  valve  with  an  abruptly  elevated  mesial  fold 
usually  marked  by  a  depression.  Surface  marked  by  8  to  12 
angular  radial  plications  crossed  by  concentric  lamellae. 

Hamilton  of  New  York,  Kentucky,  Ohio,  Wisconsin. 


^^^        ^^^ 


Spiriftr 


«-b,  Spirifir  {Dfllhyrh) 
u(Pfll.  N.  v.,  IV.). 


357-  S.  (Delthyris)  sculptilis  Hall.     (Fig.  422,  c-d.)     Devonic. 

Gibbous.  Hinge  line  prolonged  into  mucronate  extensions. 
Length  of  shell  about  half  the  width  on  the  hinge  line.  Surface 
strongly  marked  by  3  to  5  strong  plications  on  each  side  of  the 
fold  and  sinus,  leaving  a  somewhat  wide  space  at  the  cardinal  ex- 
tremities marked  only  by  the  concentric  striae  which  cross  the 
whole  shell  as  strong  imbricating  lamellae. 

Hamilton  of  New  York,  Pennsylvania,  Kentucky,  Indiana,  On- 
tario. 
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358.  S.  tallius  Hall.     (Fig.  422,  c.)  Devonic. 
Small,  gibbous,  subelliptical.     Pedicle  valve  with  high  cardinal 

area.     Plications  rather  flattened  and  low.     Whole  surface  covered 
with   fine,   uniform,   radiating   striae   and   faint   concentric    on^s. 
Sinus  and  fold  well  defined,  extending  quite  to  the  beak. 
Upper  Hamilton  of  New  York,  Northwest  Territory. 

359.  S.  mesistrialis  Hall.     (Fig.  423.)  Devonic. 
Large.     Cardinal  angles  rounded  or  mucronate.     Sinus  and  fold 

broad,  rapidly  becoming  exp>anded  toward  the  front.     Plications  16 


to  20,     The  whole  shell,  including  sini)s  and  fi. 
marked  by  fine  radiating  strix. 

Portage  and  Chemung  of  New  York. 

360.  S.  (Delthyris)  mesicostalis  Hall,  (li,;.  4 
Cardinal  extremities  usually  extende<l,  IViIn.:! 
beak,  the  upper  part  only  being  abruptly  ciirici 
atcly  high  cardinal  area.  Sinus  angular  with  it  u 
the  bottom.  Brachial  valve  with  linear  cardin.i 
fold  marked  by  a  deep  groove  in  the  middle. 
mucroiiatiis  in  the  duplication  of  the  mesial  (■>' 
septum  extending  from  the  beak  nearly  to  tin.'  In 
lar  impression. 

Ithaca  and  Cliemung  of  Xen'  York. 


f^'i- 
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361.  S.  disjunctus  Sowerby.     (Fig.  424.  S-d.)  Devonic. 

Very  variable  in  shape  (rotn  semicircular  to  attenuate  winged. 

Pedicle  valve  but  sliglitly  incurved  at  beak,  its  internal  mold  gives 

a  triangular  area  in  part  marked  by  the  muscular  impression  dis- 


FlG.  424.    a,  Spirif/r  iiifsieaslalis :  b-d,  Spiii/tr  difjundui  showing  variation  of  form  ; 
d,  inlernal  mold  (Pal.  N.  Y,). 

joined  from  the  sides  of  the  shell  by  narrow  Assures  formerly  occu- 
pied by  the  dental  lamellx.  Surface  of  both  valves,  including  sinus 
and  fold  covered  with  very  low,  even  plicstions.  Sinus  and  fold 
arc  sharply  defined  from  the  rest  of  the  shell. 

Chemung;  throughout  North  America.     Also  Europe,  etc. 

362.  S.  subattenuatus  Hall.  Devonic-Mississippic. 
Small,  with  hinge  line  olten  extended  into  mucronate  points. 

Mesial  sinus  deep  and  subangular.  Surface  with  8  to  12  strong 
plications  on  each  side  the  median  line,  crossed  by  sharp  concentric 
laminae.  Differs  from  S.  mucronalus  in  its  smaller  size,  more  ele- 
vated plications  and  stronger  imbricating  lamells. 

Chemung  of  New  York  and   Marshall  of  Michigan;  equivalent 
horizons  of  Illinois,  Iowa,  Northwest  Territory. 

363.  S.  keokuk  Hall.     (Fig.  425,  a-^.)  Mississippic. 
Gibbous.     Valves  nearly  equal  in  convexity.     Pedicle  valve  with 
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very  prominent  and  strongly  incurved  beak.  Plicatious  many, 
covering  the  entire  shell  and  marked  by  fine  radiating  and  con- 
centric striae, 

Keokuk  of  Ohio,  Illinois,  Iowa,  Utah. 
364.  S.  centronatus  A.  Winchell.     (Fig.  425.  *:.)       Mississippic. 

Of  medium  size,  broadest  at  hinge  line,  often  mucronate. 
Valves  moderately  convex.  Beak  of  pedicle  valve  strongly 
elevated  and  incurved.  Surface  with  34  to  42  small  plications  of 
which  4  to  6  mark  sinus  and  fold. 

VVaverly  of  Ohio,  Michigan,  South  Dakota,  Utah,  Wyoming, 
Nevada. 


365.  S.  marionensis  Shumard.     (Fis,'  . 

Nearly  semicircular  with    hinge   lii  e 
points.     Valves   nearly  equally  convex 
by  2  or  3  dichotomizing  plications.     C 
face  covered   with    many  plications   \  I 
Granulose. 

Chouteau  of  Ohio,  Missouri. 


■4. 
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366.  S.  grimesi  Hall.     (Fig 
Very  large  and  gibbous. 

defined.  Entire  surface  cov- 
ered with  very  depressed  .irre- 
gularly bifurcating  plications. 
Kinderhook  and  Burling- 
ton of  Missoun,Illinoi3,Ioura, 
Arctic  North  America  lat. 
82°  43'. 

367.  S.  neglectus  Hall. 

Mississippic. 

Hinge  line  less  than  width 
of  shell  below  and  rounded 
at  the  extremities.  Pedicle 
valve  a  little  more  convex 
than  the  brachial  with 
strongly  arched  beak  and 
cardinal  area.  Mesial  fold 
and  sinus  small  at  beak  but 
increasing  very  rapidly  in 
width  toward  the  front.  Sur- 
face marked  by  about  6  plica- 
tions on  each  side  the  fold 
and  sinus. 

Keokuk  of  Illinois,  Iowa, 
Nevada. 


426.)  Mississippic. 

Mesial  fold  and  sinus  broad  and  ill 


T  Hall.) 


368.  S.  It^ani  Hall.     (Fig.  427.)  Mississippic. 
Very  large,  gibbous.     Length  and  width  as  three  to  four.     Fold 

in  brachial  valve  very  prominent  and  elevated.     Sinus  in  pedicle 
valve  broad  and  undefined,  produced  anteriorly.     Surface,  includ- 
ing fold  and  sinus,  covered  with  small,  nearly  equal  plications. 
Keokuk  of  Illinois,  Tennessee  and  Missouri. 

369.  S.  leidyi  Norwood  and  Pratten.     (Fig.  428.)      Mississippic. 
Small.     Pedicle  valve  gibbous ;  brachial  valve  depressed-convex. 

Mesial  fold  bearing  a  well  defined  depression  in  the  center,  reach- 
ing half  way  to  the  beak.  Surface  marked  by  7  or  8  plications 
and  by  longitudinal  and  concentric  strix. 

St.  Louis  of  Kentucky,  Indiana,  Illinois,  Utah,  Nevada. 
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370.  S.  increbescens  Hall.     (Fig.  425,  <■-/.)  Mississippic. 

Gibbous.  Hinge  line  always  as  long  as  the  greatest  width  of 
the  shell  and  terminating  in  more  or  less  extended  mucronale  tips 
which  are  often  unequal  on  the  two  sides  of  the  shell.  Whole 
surface  covered  with  plications,  those  on  the  fold  and  sinus  extend- 
ing only  part  way  to  the  umbo  and  narrower  than  those  on  the 
sides  of  the  shell. 

Kaskaskia  of  Illinois  and  Kentucky. 


5/.,v.,y.. 


371.  S.  Striatus  (Martin). 

Pedicle  valve  the  more  convex  .^lld  marked 
fined  mesial  depression  ;  beak  small,  pointed  a 
Entire  surface  of  valves  marked  by  plicaticir 
uniform  in  size  with  little  tendency  to  bccoi 
S.  cameratus. 

Utah,  Nevada,  New  Mexico,  Nova  Scotia. 

372.  S.  cameratus  Morton.    (Fi^-.  429.) 

Of  medium  size  or  large,  broadest  at  hin,L;i 
extremities  often  pointed.  Pedicle  valve  wit 
area  of  moderate  height.  Mesial  fold  and  ^inii 
of  the  shell  covered  with  many  stria;  of  1:1 
arranged  in  bundles  (fasciculate). 

Throughout  North  America. 


d0>Ll^ 

which 


1(1   ill  d. 
incvirM-i 
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Fig.  429.     Spiri/ir  camnalus.     Two  individuals  showing  v»rialion. 
(Ind.  Geol.  Purveyj. 

373.  S.  rockymoatanus  Marcou.     (Fig.  430.)  Carbonic. 

Hinge  line  a  triRe  shorter  than  the  wioifi  of  the  shell   below. 
Pedicle  valve  with   moderately  well  defined 
sinus   and  concave  cardinal  area  with  beak 
strongly  incurved  over    it.     Whole   surlace 
marked  by  24  1034  quite  uniform  plications.       ^^J^/iil 

Widely  distributed  through  North  Amer-        ^hHv/Jh 
ica.  ''■■ 

CIV,   Reticulakia  McCoy. 

Like  Spirifer  but  with  hinge  line  less  than 
the  greatest  diameter  of  the  shell.  Radial 
plications  obsolescent  or  absent.  Surface 
bearing  rows  of  fine  spines  placed  on  concen-  '    ^^°'      V"'/"^ 

trie  striations  or  ridges.     Siluric-Carbonic.  Hiili  ) 

A.  Conlpicuously  spine-bearing •. 

*  Small,  diameter  about  *  inch 377.    K.  cooperfinis. 

•  Of  medium  size,  diamelcr  exceeding  I  inch  I. 

I.   Widlh  much  exceeding  length a. 

a.   No  plications  on  surface 378.  K.  pscuJoliiiiala. 

a.  Lour  plicalions  preseni  (3-9  on  each  side  the  median  line). 

374.   J{.  fimiriala. 
I.   Widlh  and  length  Hboui  equal ; 379.   R.  itligiTa. 
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B.  Apparenlly  spineless ••. 

*"  Surface  usutlly  smoolb.     Shell  Isrge 376.  R.  Levis. 

••  Surface  smooth  ;  shell  of  medium  size 375.   1^-  nevaiiaensii. 

**  Surface  marked  by  crenulate  concemric  lines.     Small 380.  R.  pirpUsa. 

374.  R.  fimbriata  (Conrad).     (P'ig.  431,  <7-*.)  Devonic. 

Gibbous,  with  rounded  cardinal  extremities.     Pidicle  valve  with 


Flo.  431, 

small  beak  incurved  over  the  high  and  concave  cardinal  area>vhicli 
is  striated  vertically.  Brachial  valve  with  small  and  slightly  arch- 
ing beak.  Surface  marked  by  3  to 
9  low  plications  on  each  side  the 
mesial  fold  and  sinus,  crossed  by 
imbricating  lamellose  stria:  ;  these 
striK  are  studded  with  elongate 
nodes  or  tubules. 

Oriskany-lthacn.      Widely  dis- 
tributed   througli    Xortli    Anurka. 
375.  E.    nevadaensis    (Wak-tti. 
(Fig. 


Less  tran; 
fold  and  sini 
no  plicatioi 
smooth. 


;rse  than   prece<lin^; 


Devonic  limestones  of  Nevad.i. 
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376.  R.  laevis  (Hall).     (Fig.  432.)  Upper  Devonic. 

Vcntricose  with  rounded  cardinal  extremities.  Length  to 
breadth  as  2  to  3  or  as  3  to  4.  Pedicle  valve  with  abruptly  atten- 
uate and  arching  beak;  foramen  partially  closed  by  an  arching 
and  very  convex  pseudo-deltidium.  Sinus  either  shallow  or  deep. 
Brachial  valve  only  moderately  convex  with  an  undefined  mesial 
fold.  Surface  usually  smooth  or  marked  only  by  concentric  growth 
lines.  In  old  age  at  times  there  appear  a  few  obscure  radiating  folds. 

Portage  of  New  York. 
177.  R.  COopereosis  (Swallow).  Mississippic. 

Small  (length  and  breadth  about  ^  inch),  gibbous,  with  greatest 
breadth  a  little  above  the  middle.  Front  subtruncate  or  slightly  sin- 
uous in  the  middle.     Pedicle  valve  much  the  more  gibbous  with  a 


Fig.  433.     Ktlitularia  psmdolintala,  X  iii  with  enlai^emenl  of  part  of  surface. 
(After  Hall.) 

shallow  mesial  sinus;  beak  prominent  and  incurved  beyond  the 
hinge  line ;  foramen  wide  and  triangular.  Brachial  valve  depressed- 
convex  with  low  mesial  fold.  Surface  covered  with  2  to  4  very 
obscure  and  depressed  radial  plications  on  each  side  the  fold 
and  sinus. 

Kinderhook  of  Tennessee,  Indiana,  Missouri,  Iowa. 

378.  R.  pseudoUneata  (Hall).     (Fig.  433.)  Mississippic 
Width  greatly  exceeding   length.     Pedicle  valve  with  shallow 

mesial  sinus  and  prominent  incurved  beak.     Surface  marked  by 
more  or  less  regular  concentric  lamellose  folds  or  wrinkles  and  ra- 
diating stride  extended  into  long  spines  from  the  edges  of  the  folds. 
Burlington-Keokuk  of  Missouri,  Indiana,  Illinois?,  Iowa. 

379.  R.  setlgera  (Hall).     (Fig.  431,  c-(/.)  Mississippic. 
Much  Uke  R.  pseudoUneata,  but  differs  in  that  here  the  length 

and  breadth  are  more  nearly  equal  and  the  beak  is  higher  and 
narrower. 

Kaskaskia  of  Kentucky,  Illinois,  Utah. 
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380.  R.  perplexa  (McChesney),     (Fig,  434.)  Carbonic. 

Small;  moderately  gibbous.  Beaks  prominent  and  incurved. 
Pedicle  valve  without  pronounced  mesial'sinus,  but  slightly  flat- 
tened or  with  a  shallow  though  sharp  depression  anteriorly.  Sur- 
face marked  by  numerous  very  faint  radiating  lines  and  somewhat 
stronger  concentric  lines,  the  latter Ifinely  crenulate,  marking  the 
bases  of  hair-like  spines  not  preserved. 

Widely  distributed  in  North  America. 


tjc.  434.      Aeluuluria  feifiijia  (Ind.  ( 


-■!). 


CV.  Martikia  McCoy. 

Like  Sp!n/cr,h^x\.  with  hinge  line  shorter  than  the  grcntfst  wiilib 
of  the  shell, and  cardinal  angles  obtusely  rounded.     Surface  smooth 
except  for  the  concentric  strias.     Muscular  impressions  narrow  and 
faint.     Devonic-Carbonic. 
381.  M.  maia  (Billings).     (Fiy.  435.  i;-/',!  Dcvf-nic. 

Longitudinally  ovate.     Cardinal    area    narrow   aiid   sometimes 
hidden    by  the  beak.     Brachial  valve  with   rounded  mesial  fold. 


Pedicle  valve    more    convex   than  the  bra 
curved  beak. 

Onondaga  of  Ohio,  Nevada,  Ontario. 
382.  M.  glabra  (Martin). 

Subcircular  to  ovate.     Pedicle  valve  wi 
oped  mesial  sinus,  high  cardinal  area  and 
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brachial  valve  the  mesial  fold  merges  into  the  rest  of  the  surface. 
Nova   Scotia  var.  contracta  in   Chester   of  Illinois,   Ohio    and 

Nevada. 

CVI.  Sykingothvhis  A.  Winchell. 
Spiriferoid,  usually  large.  Pedicle  valve  with  high,  erect,  cardinal 
area ;  that  of  brachial  valve  low.  Dental  lamellae  strong.surround- 
ing  the  broad,  muscular  impressions.  A  tube  (syrinx),  open  along 
its  inner  margin,  extends  from  the  apex  of  the  pedicle  valve  be- 
tween the  dental  lamellae  and  the  deltidium  (when  present)  for 


;.  436.     Sytingothy 


(Ind.  Geol.  tiuryey. ) 


about  half  the  length  of  the  valve.  It  is  formed  by  the  deposition 
of  accretions  to  the  margins  of  the  delthyrium.  Shell  punctate. 
Entire  surface  marked  by  minute,  elongated  pits,  giving  {under  a 
lens)  the  appearance  of  twilled  cloth.     Mississippic. 

383.  S.  carteri  (Hall).  Mississippic. 

Length  usually  more  than  half  the  width  or  subequat.  Cardinal 
extremities  nearly  rectangular.  Pedicle  valve  the  more  convex  ; 
prominent  at  the  umbo. 

Waverly,  Burlington  and  Chouteau  of  Ohio,  Missouri,  Iowa, 
Montana,  Nevada. 
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384.  S.  texta  (Hall).     (Figs.  436-437,)  Mississippic. 

Large,  J^  M  J^  as  long  as  broad.     Height  often  greater  than 

lenf;th.     Hinge   line   forming   the    greatest   width   of  the   shell. 

Pedicle  valve  ihe  more  convex,  very  prominent  at  umbo;  mesial 
sinus  deep,  rapidly  increasing  in 
width  from  beak  to  front  where  it 
occupies  about  one  fourth  of  the 
anterior  margin;  beak  angular; 
cardinal  area  high  and  nearly 
straight.  Brachial  valve  most 
convex  neai  the  front.  Surface 
marked  by  about  20  simple  plica- 
tions on  each  side  the  median  line, 
crossed  by  concentric  growth 
lines.  Much  lieavier,  wider  and 
more  robust  than  ,S".  curkri. 

Waverly-Keokuk  of  Kentucky, 


X  %  (Ohi 


Indiana,  Ohio,  Iowa,  Illinois. 


CVII.  AMBOca=:LiA  Hal 


#        \> 


Small.  ^/>^»^-hke.  Pedicle  valve  greatly  elevated,  with  a 
conspicuous,  strongly  incurved  umbo ;  cardinal  area  arched  add 
delthyrium  open.  Brachial  valve  with  lon;^,  narroiv  cnrtliiial 
process,  crural  plates  long,  parallel, 
erect;  four  well  defined  adductor 
scars  present  near  the  anterior  mar- 
gin. Devonic-Carbonic. 
385.  A.  prffiumbona  Hall.     {\-\'^. 

438,  a-b.)  Devonic. 

Hinge  line  less  than  the  great- 
•esl  width  of  shell,  with  rounded 
cardinal  extremities.  Pedicle  valve 
very  ventricose,  bearing  a  shallow 
impressed  median  line.  Brachial 
valve  slightly  convex.  Surface 
marked  only  by  concentric  strix 
which   are   sometimes  crowded  into 

Hamilton  of  New  York. 
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386.  A.  umbonata  (Conrad).     (Fig  438,  c-d.)  Devonic. 
Differs  irom  A.  prceumbona  in  its  smaller  size,  distinct  though 

narrow  mesial  sinus  and  proportionally  longer  hinge  line  which 
here  usually  forms  the  greatest  width  of  the  shell. 

Marcellus-Chemung  of  New   York,   Pennsylvania,  Kentucky, 
Indiana. 

387.  A.  nana  Grabau.     (Fig.  439.)  Devonic. 
Small,  transverse.     Brachial  valve  convex,  bearing  a  shallow 

mesial  depression.  Surface  covered  with  numerous  elongated  pits. 
Marcellus  and  Hamilton  of  New  York. 


Fig.  439.  Amhoealia  nana,  (After  Fig.  440.  Ambocotlia  planoconvexa  X 
Grabau),  enlarged,  X  2.  2  (Ind.Geol.  Survey.) 

388.  A.  planoconvexa  (Shumard).     (Fig.  440.)  Carbonic. 
Breadth  and  length  about  equal.     Brachial  valve  circular  except 

for  its  truncation  by  the  hinge  line  and  nearly  flat,  with  minute 
beak  and  narrow  cardinal  area.  Pedicle  valve  convex ;  mesial 
sinus  represented  by  a  slight  flattening  in  front.  Surface  seen  to 
be  finely  granulose  under  a  lens. 

Widely  distributed  throughout  North  America.  Conemaugh  of 
Pennsylvania,  Ohio  and  West  Virginia. 

CVIII.  Metaplasia  Hall  and  Clarke. 

Spiriferoid  but  differing  from  Spirifer  in  the  reversal  of  sinus  and 
fold,  t.  ^.,  the  pedicle  valve  bears  the  median  fold  and  the  brachial 
the  median  sinus.  The  teeth  are  supported  by  lamellae,  the  mus- 
cular impressions  of  the  pedicle  valve  are  separated  by  a  short, 
thick  septum  and  the  cardinal  process  is  strong  and  bilobed.  De- 
vonic. 

389.  M.  p3rzidata  Hall.  Devonic. 
Small.     Pedicle  valve  with  a  strong,  broad  elevation,  furrowed 

by  a  narrow  sinus  down  the  middle.  Brachial  valve  flat  and 
marked  by  a  broad  depression  in  the  center  of  which  is  a  narrow 
elevation.  Surface  when  perfectly  preserved  both  concentrically 
and  longitudinally  striated. 

Oriskany  of  New  York,  Maryland,  Ontario. 
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CIX.   Rhynchospika  Hall. 

Rostrate,  subtriangular.  Hinge  line  short  and  curved.  Umbo 
of  pedicle  valve  incurved;  apex  truncated  by  circular  foramen, 
Deltidial  plates  coalesced;  teeth  small,  not  supported  by  dental 
plates.  In  brachial  valve  hinge  plate  produced  anteriorly  into  two 
flat  lobes.  Median  septum  short  and  sometimes  obscure.  Surface 
bearing  simple  radial  plications.  Shell  punctate.  Siluric-Missis- 
sippic. 
390.    R.  formosa  Hall.  Devonic. 

Pedicle  valve  tapering  toward  the  beak,  which  is  prominent  and 
arched.  Brachial  valve  gibbou?,  with  closely  incurved  beak. 
Surface  marked  by  iS  to  23  simple  plications,  two  or  three  <•( 
which  are  smaller  and  slightly  depressed  on  the  middle  of  each 
valve;  these  are  crossed  by  fine  concentric  growth  lines  which  bf- 
come  strongly  lamellose  anteriorly. 

Helderbergian  of  Maine,  New  York,  Ohio. 


T  Hall.) 


% 


ex.  HoMCEOspiKA  Hnll  ami  ChirkL-. 

Like  Rhyiichospim  but  in  the  brachial  valve  the  c\ 
separated  by  a  linear  cardinal  process,  and  11  hi};h  1 
is  present,  while  the  deltidl.il  plates  frequently  rciiiai 
shell  punctate.     Siluric. 
391.   H.  (Retzia)  evax  Hall.     {Yv^.  441,) 

Ovate,  usually  longer  than  wide,  <^ibboi;s.  I'.il 
times  bearing  a  shallow  sinus  anteriorly.  I'diiclc  v, 
with  greatly  elevated  and  incurved  umbo.  I'm 
Surface  marked  by  16  to  28  radiating  ]>ljc.itin;i-;  i 
stris  and  imbricating,  lamellose  growth  lines. 

Niagaran  of  Tennessee,  Indiana. 


ilatfs  are 
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CXI.   HusTEDiA  Hall  and  Clarke. 

Differs  externally  from  Rhynchospira  bnly  in  its  much  coarser 
plications.  Internally  it  differs  in  the  structure  of  the  hinge  plate 
and  in  the  presence  of  a  split  and  weak  tube  attached  by  one  side 
to  the  deltidial  plates.     Carbonic. 

392.  H.  mormoni  (Marcou).     (Fig.  442.)  Carbonic. 

Both    valves  more  or  less  gibbous.     Umbo  prominent 
and  arched.     Surface  marked  by  14  to  17  simple  radiating  ribs. 

Widely  distributed  throughout  central  and  western  United 
States. 

CXII.  Trematospira  Hall. 

Spiriferoid,  transverse  with  nearly  equally  convex  valves.  Hinge 
line  straight  with  abruptly  rounded  cardinal  extremities.  Surface 
plicate.  Pedicle  valve  with  median  sinus;  beak  truncated  by  a 
circular  foramen  ;  delthyrium  covered  by  two  short  plates  resting 
upon  the  umbo  of  the  opposite  valve. 
Teeth  prominent.  Brachial  valve  with 
a  median  fold  and  with  small  and  deep 
dental  sockets.  Cardinal  process  very 
prominent  and  elevated,  divided  into 
four  parts  by  a  deep  longitudinal  and 
a  less  prominent  transverse  groove. 
Distinguished  externally  from  Rliyn- 

,         ,,  ,     r-    •     x       ,        .  tlG.  443.     7 rematoipira  camura 

choneUa   and  Sptrifer  by  its  punctate   /p^|  jj  y.,  11. i. 
structure.     Siluric-Devonic. 

393.  T.  camura  Hall.     (Fig.  443.)  Siluric. 
Small,  transversely  elliptical  to  subrhomboidal.     Valves  almost 

equally  convex.  Sinus  of  pedicle  valve  marked  by  one  or  two 
small  plications  which  die  out  toward  the  beak.  Fold  of  brachial 
valve  with  two  small  plications  which  likewise  become  obsolete 
toward  the  beak.  Surface  marked  by  four  to  six  plications  on  each 
side  tne  median  line  and  by  concentric  growth  lines. 
Niagaran  of  New  York. 

394.  T.  multistriata  Hall.  Devonic. 
Brachial  valve  the  more  convex.     Surface  granulose  or  punctate, 

marked  by    many    fine   radial   striae   and    by  concentric    growth 
lamellae. 

Helderbergian  of  New  York. 
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CXIII.  Pabazvga  Hall  and  Clarke. 

Differs  from  Tritnaiospira  externally  only  in  the  usually  smaller 

and  simple  plications  and  in  the  surface  covering  of  very  fine  and 

short  spines ;  these  are  usually  broken  off,  leaving  only  their  bases. 

Internally  it  has  a  weak  deltidial  tube  similar  to  that  in  HusUdia. 

Cardinal   process    low,   bi- 

lobed  :  dental  sockets  broad. 

Devonic. 

395.  P.  hirsuta  Hall.(Fit;. 
444,  rt-t-.)  Devonic. 

Depressed  orbicular. 
Pedicle  valve  curving  regu- 
larly to  the  apex  where  it 
is  terminated  by  a  circular 
foramen.  Surface  marked 
with  30  to  40  low  stri:E 
which  are  most  conspicuous 
towards  the  margin;  these 
are  crossed  by  fine  concen- 
tric growth  lines  and  more 

distant  lamellae.  Shell  punctate. 

Onondaga  and   Hamilton   of   New  York,   Kentucky,  Indiana, 

Ontario. 

CXIV.     EuMETKiA    Hall. 

Differs  from  Rhynchospira  (No.  CIX)  mere!;'  in  the  greater  com- 
plication of  the  parts  of  the  hinge  plate  and  in  the  variation  in  the 
form  of  the  loop.     Punctate.     Mississippic  to  Carbonic. 
396.   E.  marcyi  (Shumard).      (Tij;,  444,  ,/-..)  Mi.ssissippie. 

Longitudinally  ovate,  almost  equally  biconvex.  Beak  of  peiiiok' 
valve  elevated  and  incurved  and.  with  a  circular  foianien.  Surface 
marked  by  about  50  rounded,  punctate  stri.v.-. 

St.  Louis  and  Kaskaskia  of  Tennessee,  .Mis-oiiri.  Arkans.is, 
Indiana,  Iowa,  Illinois. 

CXV.  Whjtfieldella  Hall  a)id  i.l.uk!.;.'  ' 

Small,  ovate  or  elongate,  subequally  bicnn\  lx.      He. 

valve  not  high.    Cardinal  slopes  of  both  valve-  Imi'^kI 

tinctly  defined.     Anterior  margin  subtriinc:iie.      Mo 

present  in  brachial  valve.     Surface smooili.     .SiKirie-l 


of  peiliele 
1.1  not  dj^- 
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397.  W.  cylindrica  Hall.     (Fig.  445.)  Siluric. 

Elongate-cylindrical.  Width  and  thickness  nearly  equal.  Beak 
of  pedicle  valve  .strongly  overarching.  Faint  mesial  depression 
present  in  pedicle  valve.  Surface  marked  with  fine  radiating  stria 
near  the  front. 

Clinton-Niagaran  of  New  York.  Ohif>.  Ontario.  Anticosti. 


<^^ 


fig.  445.    IVhilfitUrlla  lyliuJriia  {Vt.\.  a.  Flc.  446.       WhilfirUUIIa    inUr- 

Y.^IV.).  mtdia  (Pal.  N.  V.,  II.). 

398.  W.  intennedia  Hall.     (Fig.  446.)  Siluric. 

Obovate,  rapidly  expanding  toward  the  front  which  is  abruptly 
rounded.  Length  and  width  nearly  equal.  Faint  lines  of  growth 
on  surface. 

Clinton  and  Ntagaran  of  New  York,  Pennsylvania,  Ontario. 


(PbL         Fig.   448.       Whilfi<ld,llaniliday«-<ib. 
/fl/fl_(Pal.  N.  Y..  II.). 

399.  W.  nitida  Hall.     {Figs.  447-448.)  Siluric. 

Varies  from  broadly  to  narrowly  ovate.  Valves  strongly  and 
equally  convex.  Beak  of  pedicle  valve  pointed  and  incurved. 
Surface  smooth  except  for  concentric  growth  lines  which  are  at 
times  strongly  marked.  Often  a  slight  sinus  occurs  near  the  front 
in  both  valves,  producing  a  slight  frontal  emargination. 

Niagaran  of  New  York,  Kentucky,  Indiana,  Ontario,  Anticosti. 
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400.  W.  ?  nucleolata  (Hall).    (Fig.  449.)  Siluric. 
Beak  of  pedicle  valve  pointed  and  incurved.     Front  of  shell 

indented.  Surface  with  concentric  growth  lines.  This  species  is 
less  elongate  than  IV.  nitida  and  the  frontal  indentation  is  more 
conspicuous. 

Cobleskill  of  New  York,  Wisconsin. 

401.  W.  sulcata  (Vanuxem).     (Fig.  450.)  Siluric. 
Distinguished  by  its  elongate  form,  strongly  ventricose  character 

and  well  marked  mesial  sinus  in  the  pedicle  valve. 
Cobleskill  and  Manlius  of  New  York. 


^ 


<» 


Fin.  449       Whitjield'         Fig.     450.        IVhitfu-hiella 
ella  nucleolata  (V2\.    N.     sulcata.      (After  (iral.au. ) 
Y.,  II.). 


Fk;,    451.     llycstt^J'a  i:on- 
i:,,fa  (Pal.X.  v.,   II.). 


CXVI.    Hyattella  Hall  and  Clarke. 

Small,  nearly  five-sided.  Valves  subequally  convex.  Differs 
from  IVhitfieldella  in  the  form  and  in  the  absence  of  a  median 
septum  in  the  brachial  valve.     Siluric. 


*v 


/ 


y^jk 


> 


y   i 


H 


>. 


.Jf^',> 


Fig.   452.      Hyattella  cou^esta  (Pal.  N.  \'.,  11.) 


402.   H.  COngesta  (Conrad).     (Fi^^s.  45 1-432.)  ^^^       Siluric. 

Gibbous.     Pedicle  valve  strongly  conve.x:  with  a  'Iccii  mcdiaii 

furrow  which  deepens  and  widens  toward  the  front.   VStrriiL:  fold     . 

on  brachial   valve  with  a   more  or   less  prominent  l.tci  a!   fold  on 

■>**».  ■•  • 

each  side.  1      .  *.  '* 

Clinton  of  New  York,  Pennsylvania,  Ohio,  Kcntucl^\„  Ont.f  ->. 
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CXVII.  NucLEOSPiBA  Hall. 

Small,  subcircular,  gibbous.     Hinge  line  short.     Valves  nearly 

equal.    Beak  of  pedicle  valve  slightly  extended  beyond  that  of 

opposite  valve.     Brachial  valve  with  a  large,  hook  like  cardinal 

process  curved  sharply  posteriorly.     Crura  long  and  straight.     A 

Fig.  45J.     NucUB!fiT<, phifonnh.     (After  Hall.) 

conspicuous  median  septum  extends  from  beak  to  front  in  each 
valve.      Surface   in   perfect   specimens   covered   with    numerous 
slender  spines;  these  are  usually  worn  off. 
Siluric- Lower  Carbonic. 

403.  N.  pisifonnis  Hall.     {Fig.  453.)  Siluric. 
Small.    Each  valve  bears  a  slight  depression  down  the  center. 

Surface  marked  with  fine  concentric  stride. 

Niagaran  of  New  Vork,  Kentucky,  Indiana,  Missouri. 

404.  N.  concinna  Hall.     (Fig.  454.)  Devonic. 
Depressed  spheroidal.     Surface  smooth,  very  finely  papillose  or 

when  perfect  covered  with  very  fine  spines. 

Onondaga- Hamilton  of  New  York,  Pennsylvania,  Virginia, 
Ohio,  Kentucky,  Indiana,  Nevada,  Ontario. 

w  IH  V 

Fig.  454-     Nudio>p  ra  con  1     a  (Pal.  N.  V.,  IV.). 

CXVHI.  Anoplotheca  Sandberger  (emend.  Hall  and  Clarke). 

Pedicle  valve  convex,  with  incurved  umbo.  Brachial  valve 
concave  or  flat,  more  rarely  convex,  with  a  high  median  septum. 
No  cardinal  area.  Plications  few,  crossed  by  fine  concentric 
growth  lines,  making  the  surface  rough.     Siluric-Dcvonic. 

A.  Shell  Urge,  over  %  [nch  wide 408.   A.  flatKllilfi. 

B.  Shell  small,  much  less  than  f^  inch  wide ». 

•  Brachial  vnlve  concave 407.  A.  contaita. 

•Brachial  valve  flat  or  convex I. 

I.   Hinge  line  slraighl 405.  A.  h/misfh/rita. 

1.   Hinge  line  curved 406.   A.  plicalula. 
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405.  A.  (Ccelospira)  hemispherica  (Sowerby).     (Fig.  455.) 

Siluric. 

Hemispheric.  Brachial  valve  flat.  Hinge  line  nearly  straight. 
Surface  marked  by  ti  to  [2  or  more  rounded,  simple  plications 
which  are  crossed  by  strong  concentric  growth  lines. 

Clinton  of  New  York,  Kentucky,  Tennessee,  Georgia,  Alabama, 
Nova  Scotia,  Anticosti. 

406.  A.  plicatala  (Hall).     (Fig.  456.)  Siluric. 


^   3 


Cw 


Fia.     455.       Aaof'tolhfta  himuphtrica  KlC.  456.      Anoploliir,a  fliialiila  (I'nl. 

wilh  slris  enUrgcd  (P«l.  N.  Y„  11,).  N.  V.,  II.). 

Small,  ovate.  Valves  subequal.  Pedicle  valve  slightly  carinate 
at  umbo,  with  a  slight  median  sinus  anteriorly.  Brachial  valve 
almost  tlat  toward  the  beak  and  elevated  into  a  median  fold  an- 
teriorly. Surface  with  two  plications  In  sinus  and  tlirec  on  (old 
with  six  to  eight  on  each  side.     Concentric  strise  not  conspicuous. 

Clinton  of  New  York  and  Niagara  of  Wiscoiisin. 
407.  A.  concava  (Hall).  Devonic. 

Pedicle  valve  convex.  Brachial  valve  flattened  near  lateral  mar- 
gins and  at  times  depressed  in  the  middle  due  to  t!ic  rapidly 
widening  sinus.     Surface  marked  by  rounded  strin.' ;  tlie  one  on  the 


Fic.  457. 


mesial  fold  is  generally  smaller  than  the  others  t^i^i"]-;  ihe  fold  a 
slightly  grooved  appearance  along  its  center  quite  ti>  the  lieak. 

Helderbergian  of  New  York,  and  of  Kennedy  cIk  niiel  in  .Arctic 
region. 
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408.  A.  (Leptocffilia)  flabellites  (Conrad).     (Fig.  457.)  yOevonic. 

Pedicle   valve   convex,   most   prominently   along   the    middle. 

Brachial  valve  flat.     Sinus  of  brachial  valve  and  fold  of  pedicle 


Fig.  458.      Viluliaa  pustulom  (PsI.  N.  Y.,  IV.), 

valve  quite  indistinct.     Shell  much  larger  and  striae  less  numerous 
than  in  A.  concava. 

Oriskany  and  Onondaga  of  New  York,  Maryland,  Illinois,  On- 
tario, Quebec. 

CXIX.   ViTULiNA  Hall. 

Small.  Pedicle  valve  usually  convex  and  brachial  flat.  Hinge 
line  forming  the  greatest  diameter  of  shell,  Pedicle  opening  large 
and  triangular.  Cardinal  process 
simple.    Devonic. 

409,  V,  pustulosa  Hall.  (Fig. 
458.)  Devonic. 
On    pedicle   valve    an    elevated 

fold  present  with  depression  in  its 
center;  on  brachial  valve  a  sinus 
with  a  corresponding  fold  in  the 
center.  Surface  marked  with  a  few 
coarse  rounded  plications.  Inter- 
rupted radiating  lines  give  the  shell 
a  pustiilose  appearance. 

Hamilton   of  New  York,  Penn- 
sylvania. 

CXX.    Meristina  Hall. 
Like  Merisidla  externally,  differ- 
ing merely  in  the  character  of  the 
loop  connecting  the  spirals,   Siluric. 

410.  M.  maria  Hall,     (Fig.  459.)  Siluric, 
Subquadrangular,  gibbous,  subequally  biconvex.     Beaks  closely 

incurved.     Pedicle  valve  with  a  broad  sinus  anteriorly  and  brachial 
valve  with  a  corresponding  fold.     Surface  marked  merely  with  con- 
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centric   growth   lines.      Lengtli   equalling   or   greater   than    the 
width. 

Niagaran  of  Oliio,  Tennessee,  Kentucky,  Indiana,  Illinois,  Wis- 
consin. 


CXXI.  Athykis  McCoy  (emend.  Hall  and  Clarke). 
Subequally  biconvex,  varying  in  outline  from  subcircubr  to 
transversely  elliptical.  Beak  of  pedicle  valve  incurved,  perforated 
by  a  round  foramen  which  encroaches  upon  the  umbo.  Surface 
medially  sinuate.  Teeth  prom- 
inent and  recurved  at  the  tips, 
supported  by  stout  dental 
lamellae.  Hracliial  valve  with 
broad  and  deep  dental  sockets 
and  strong  hinge  jilale;  the 
large  muscular  areas  well  de- 
fined. Spirals  laterally  di- 
rected, with  a  large  saddle  shaped  jugum,  the  anterior  portion  of 
which  divides,  each  branch  uniting  again  with  the  ]>riniary  lamella. 

Silurtc-Mississippic. 
411.  A.  fultonensis  (Swallow).     (Fig.  460,")  Dt-vonic. 

Differs  from  A.  angnlica  in  its  subquadraie  form  and  .somewhat 


Surrey). 


;,  460.    Alhyi  is  /itlttmfnsii  {laA.Ceo\. 
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less  prominent  beak;  itom  A.  spiriferoides  in  its  smaller  size,  the 
regularity  of  its  lines  of  growth  and  the  more  prominent  umbo. 

Onondaga  and  Hamilton  of  Kentucky,  Indiana,  Michigan,  Mis- 
souri, Iowa,  Manitoba. 

412.  A.  spiriferoides  (Eaton).     (Fig,  461.)  Devonic. 
Robust.     Front  indented  by  a  deep  sinus.     Surface  marked  by 

coarse  irregular  concentric  1am- 
ellx. 

Onondaga  and  Hamilton  of 
New  York,  Pennsylvania,  Mary- 
land, Virginia.  Ontario. 

413.  A.  angelica   Hall.     (Fig.    ^.''jy''^'-    -^'V-o -"ir'A"  (r.i.  n. 
462.)  Devonic. 

Gibbous,  deeply  sinuate,  with  short  hinge  line  and  very  prom- 
inent beak.     Surface  marked  by  regular,  equidistant  lamellae. 
Chemung  of  New  York,  Pennsylvania,  Nevada. 

414.  A.  lamellosa  (L'Eveille).     (Fig.  463.)         Lower  Carbonic. 
Length  about  two  thirds   of  width.     Hinge  line  long,  nearly 

straight,  and  rounded  at  extremities.  Anterior  margin  usually 
produced  and  subangular  in  the  middle  at  the  termination  of  the 
mesial  fold  and  sinus.     Brachial  valve  slightly  the  more  convex  nnd 


#   4 


Fig.  463.     Alhyris  lamelltaa  (Pal.  Ohio). 

rising  into  a  low,  rounded  mesial  fold.  Pedicle  valve  with  shallow 
mesial  sinus.  Surface  of  both  valves  with  8  or  10  strongly  pro- 
jecting lamells.  Differs  from  other  species  in  its  transversely 
elliptical  form. 

Waverly-Keokuk  of  Ohio,  Kentucky,  Indiana,  New  Mexico. 

CXXII.  CuoTHYRis  King. 
Differs  from  Athyris  in  the  surface  ornamentation  which  here 
consists  of  concentric  rows  of  flat  spinulei  and  also  in  the  s^irdls 
and  loop.    Mississippic-Pcrmic. 
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415.  C.  roissyi  (L'Eveille).  Mississippic. 
Differs  from  C,  hirsuta  in  the  unequal  convexity  of  the  valves, 

the  brachial  valve  being  regularly  convex  while  the  pedicle  valve 
is  convex  above  (near  beak),  but  below  is  depressed  and  often 
flattened.  It  differs  also  in  the  scarcely  incurved  beak  of  the  pedicle 
valve  and  in  the  character  of  the  surface. 

Ke'okuk-Kaska«kia  of  Mississippi  Valley  and  western  United 
States; 

416.  C.  hirsuta  Hall.     (Fig.  464.)  Mississippic. 
Nearly  equally  biconvex.     Beak  of  pedicle  valve  prominent  and 

incurving  over  that  of  brachial  valve.  Surface  marked  by  concen- 
tric imbricating   lamellae  on   which   rise  rows  of  minute  spines. 


Fig.  464.      Cliothyris  hirsuta  (Ind.  Geol.  Survey). 

Sinus  and  fold  absent,  being  represented  merely  by  a  slight  de- 
pression in  the  front  of  the  pedicle  valve. 

St.  Louis  and  Kaskaskia  of  Kentucky,  Indiana,  Illinois,  Montana. 

CXXIII.   Seminula  McCoy  (emend.  Hall  and  Clarke). 

Small.     Differs  from  Athyris  in  the  presence  of  a  median  sinus 
•on  the  pedicle  valve  and  a  fold  on  the  brachial   with  often   an 

obscure  fold  on  each  side 
on  both  valves.  Surface  of 
valves  smooth,  never  lamel- 
lose.   Mississippic-Carbonic. 

417.  S.  subquadrata  Ilall. 

]\rississij)|)ic. 

Subquadrate  with  length 
and  breadth  nearly  equal. 
Brachial  valve  slitzhtlv  the 
more  convex  and  bearing  a  broad,  mesial  fold.  Sinus  of  jicdicle 
valve  broad  and  deep  and  produced  anteriorl)-.  Surf;iceniarked  .• 
concentrically  with  fine  growth  lines  and  toward  the  mari^in  bv 
strong  lamellae. 

Kaskaskia  of  Ohio,  Kentucky,  Illinois,  Utah. 


Fig.  465.     Seininula   irinucleus  (Ind.  Geol 
Survey). 
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418.  S.  triaucleu3  Hall.     (Fig.  465.)  Mississippic. 
Differs  from  the  preceding  in  having  a  depression  in  the  center 

of  the  fold,  and  in  the  pronounced  margins  of  the  sinus,  which 
sometimes  form  distinct  ribs  near  the  front. 

St.  Louis  of  Indiana.  Illinois,  Missouri  and  Kentucky. 

419.  S.  argentea  (Shepard)  {S.  subtilita  Hall).     (Fig.  466.) 

Carbonic, 

Subovatc,  usually  longer  than  wide,  moderately  gibbous.     Ped- 

icle  valve  slightly  more  convex  than  the  brachial  with  prominent 

beak ;  mesial  sinus  becoming  obsolete  about  the  middle  of  the 


Fio.  466.     Stminula  argtnlta,  one  specimen  with  Crani/i  modesta  (No.  6l)  ■llacbed 

1 1  nil     Ct-rA      <^tir»v  t 


(Ind.  Geol.  Sun 

shell;  a  more  or  less  distinctly  impressed  line  usually  extends 
along  the  bottom  of  this  sinus  from  beak  to  front.  Brachial  valve 
with  ill  defined  mesial  fold.  Surface  marked  with  concentric 
strixand  faint  traces  of  radiating  lines.  Average  length  about  i 
inch. 
Throughout  the  Upper  Carbonic  of  North  America. 

420.    S.  dawsoni  Hall  and  Clarke.     (Fig.  467.)  Carbonic. 

Smaller  and  mure  triangular  than  preceding,  with  fold  and  sinus 
scarcely  defined.     Greatest  width  in  anterior  third  of  shell. 

Windsor  limestone  of  Nova  Sco 
tia  —  extremely  abundant. 


CXXIV.     Meristella  Hall. 
Oval   to   suborbicular.      Valves 
unequally  convex,  with  or  without     ,.^'°'   *^^-     f""'"^"    '''"""^'■ 

,■  ..  ,  ,  .     TT     .  (Af'er  Dawson.) 

a  famt  median  sinus  or  fold.  Umbo 

of  pedicle  valve  greatly  incurved  at  maturity  so  as  to  conceal  the 
open  delthyrium.  No  cardinal  area  or  spondylium  present.  Sur- 
face smooth  or  with  fine  concentric  lines  and  very  fine  radiating 
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striae.  Brachial  valve  with  a  strong  cardinal  process  from  whose 
base  extends  a  thin  longitudinal  septum  half  way  down  the  valve. 
Muscular  area  broadly  ovate.     Devonic. 

A.  Width  eiceedtng  lengih *. 

■Median  linos  in  both  valves 421.  Af.  htlla. 

*  Median  sinus  in  pedicle  vaWe  only 424.  M.  ariuat,i. 

B.  Lenglb  eiceeding  widlh "*. 

••Anterior  margin  Inincale I. 

I.   Small.      B-ak  of  pedicle  valve  emended 416.   M.  barr,U. 

1-  Lai^e.     Beak  of  pedicle  valve  closely  incurved 4JJ.  .V. /irri!. 

••Anterior  mai^n  more  or  less  prolonged  into  a  linguiform  eitension 2. 

3.  Greatest  width  of  shell  anterior  to  middle.     Sinus  in  pedicle  valve. 

3,  Greaieil  width  of  shell  near  middle.     No  sinus  in  pedicle  valve. 

425.   ■'/■  ■•""■'"■ 

421.  M.  bella  (Hall).  Devonic. 
Valves  of  nearly  equal  convexity  and  both  marked  by  a  narrow 

mesial  sinus  which  in  meeting  give  the  front  an  emarginate  char. 
acter. 

Helderbergian  of  New  York,  Ohio,  New  Brunswick. 

422.  M.  iBBvis  (Vanuxem).     (Fig.  468.)  Devonic. 
Ovale,  gibbous.     Somewhat  resembles  J/.  M/a  but  difiers  in  its 


,.^"^. 


4 


greater  length  proportionally  and  in  the  absciKi 
brachial  valve. 
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Helderbcrgian  of  Maine,  New  York,  Pennsylvania,  Ohio,  Mis- 
souri, New  Brunswick. 


♦ 


FiC.  469.     Mtriililla  princip,  (Pal.  N.  Y.,  III.) 


Fig.  470.      Mfriitilla  nr.aala  (Pnl.  N,  V.,  HI.). 
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423,  M.  princeps  Hall.     (Fig.  469.)  Devoiiic. 

Large,  ovate,  ventricose.  Pedicle  valve  depressed  anteriorly 
into  a  broad  mesial  sinus,  terminating  in  old  specimens  in  a  lin- 
guiform  extension.  Brachial  valve  greatly  elevated  in  the  middle, 
producing  a  strong  mesial  elevation  anteriorly.  Distinguished 
from  M.  nasuta  in  its  greater  width  being  anterior  to  the  middle 
and  in  the  presence  of  a  sinus  in  the  pedicle  valve. 

Helderbergian  of  New  York,  New  Brunswick. 


He.  47 1 


424,  M.  arcuata  Hall,     {Figs.  470,  471.)  Devonic. 

Broadly  ovate  to  transversely  oval.  I'edicle  valve  bearing  an- 
teriorly a  shallow  depression.  Brachial  valve  gibbous  along  the 
middle.  Surface  smooth  except  for  a  few  faint  radiating  and  con- 
centric lines. 

Helderbergian  of  New  York  and  New  Bmnswitl;. 


f\a.  471.     Mtnsi/lli\ 
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425.  M.  nasuta  (Conrad).     (Figs.  472  and  473.)  Devonic. 

Subrhomboidal  with  greatest  width  near  the  middle.  Pedicle 
valve  f^ibbous  with  prominent  beak.  Anlerior  margin  marked  by 
a  nasute  extf^nsion.  Brachial  valve  moderately  convex  and  ab- 
ruptly elevated  toward  the  front  into  a  short,  rounded  fold.  Beak 
moderately  incurved. 


♦ 


Fio.  473.     Merislella  titauta,  Onondaga  fonn  (Pal.  N.  V.,  IV.). 


Schoharie  and  Onondaga  of  New  York,  Ohio,  Kentucky,  Indiana, 
Nevada,  Ontario. 

426.  M.  banisi  Hall.     (Fig.  474.)  Devonic. 

Ovoid,  more  or  less  elongate,  sinuate  anteriorly.  Pedicle  valve 
depressed  toward  the  front,  with  beak  arching  and  not  closely  in- 
curved. Brachial  valve  abruptly  elevated  near  the  anterior  mar- 
gin.    Surface  smooth  or  concentrically  striated. 

Marcellus  and  Hamilton  of  New  York.     Also  in  Russian  Urals. 


Fic.  474.     Mtriatlta  ha 


CXXV.  Pentagokia  Cozzens. 

Pedicle  valve  with  a  very  broad  median  sinus  outside  of  which 

the  lateral  slopes   are  very  abrupt.     Muscular  impressions   like 


3^0 


NORTH  AMERICAN  INDEX  FOSSILS. 


Mtrisiella.  Hinge  plate  rises  vertically  from  the  bottom  of  the 
pedicle  valve;  its  anterior  face  bears  a  low,  median  plication  on 
each  side  of  which  posteriorly  rise  the  two  short  crura.  The  pos- 
terior face  of  the  hinge  plate  bears  a  deep  concavity.  Devonic. 
427.  P.  unisnlcata  (Conrad).     (Fig.  475.)  Devonic. 

Subtrigonal,  wider  in  front.  Median  sinus  of  pedicle  valve  oc- 
cupying nearly  the  whole  width  of  the  valve  and  bounded  on  each 
side  by  an  angular  fold ;  umbo  prominent  and  incurved  over  that 
of  brachial  valve.  Brachial  valve  gibbous  in  middle,  the  promi- 
nent mesial  fold  marked  by  a  sinus  extending  to  the  beak.  Sur- 
face bearing  a  few  concentric  growth  lines  and  rarely  concentric 
folds. 

Oriskany-Hamilton  of  New  York,  Ohio,  Kentucky  and  Ontario. 
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Phylum  V.     MOLLUSCA. 
Class  Pelecypoda.     Goldfuss. 

{Lamellibranchiata.    Blainville.) 

The  Pelecypoda  or  Lamellibranckiata  are  marine  or  fresh-water 
molluscs,  with  a  bivalve  shell.  The  valves  are  complementary, 
and  are  in  the  majority  of  species  of  nearly  similar  outline  and  size. 
In  each  valve  may  be  distinguished  an  initial  point,  or  beak,  around 
which  the  concentric  lines  of  growth  mark  the  successive  additions 
of  shelly  matter. 

The  orientation  of  most  shells  is  effected  by  holding  them  with 
the  hinge  line  uppermost  and  the  beaks  pointing  away  from  the 
observer.  Thus  placed,  the  upper  border  is  the  dorsal  and  the 
lower  the  ventral  border.  The  end  farthest  away  from  the  ob- 
server is  the  anterior  end ;  that  nearest,  the  posterior  end.  The 
valves  are  designated  as  the  right  and  left  valves,  respectively. 
The  articulation  of  the  valves  is  commonly  effected  by  the  inter- 
locking of  teeth  which  are  borne  on  the  hinge  or  cardinal  margin 
of  the  valves.  They  are  very  various,  and  not  infrequently  placed 
upon  a  hinge  plate.  In  primitive  species,  and  in  some  specialized 
types,  the  teeth  may  form  a  continuous  row  of  nearly  uniform  pro- 
tuberances and  pits  {taxodont  dentition)  as  in  Arca^  Ctenodonta,  etc. 
The  specialized  type  of  tooth  structure  consists  of  a  series  (3  or 
less)  of  short  and  stout  cardinal  (starting  at  the  beak)  and  (2  or 
less)  long,  slender,  lateral  (not  reaching  the  beak)  teeth  placed 
upon  a  hinge  plate  (diogenodont — Crassatellites^  etc.)  and  in  the 
most  specialized  cases  with  additional  structures,  such  as  a 
roughened  area  (Venus),  accessory  lamellae,  extra  cardinals 
(Afactra),  etc.  (teleodont  type  of  dentition).  Other  types  of  den- 
tition are  :  coarse,  variable,  amorphous  teeth  (schizodont  —  Unio)  ; 
special  curving  and  interlocking  teeth  derived  from  the  shell  below 
the  beak  (isodont  —  Spondylus,  and  partly  developed  in  Pecten)  ; 
strongly  curving  teeth  from  under  the  beak,  without  hinge  plate 
(cyclodont — Cardium,  etc.);  variously  developed  hinge  structure 
from  exterior  ornamentation  (dysodont)  and  finally,  absence  of 
teeth  (anodont  —  Anodonta), 
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The  opening  of  the  valve  is  brought  about  by  an  external  elastic 
ligament  stretched  across  the  hinge  line  from  valve  to  valve,  or  by 
an  internal  cartilage  or  resilium.  The  ligament  may  extend  on 
both  sides  of  the  beak  {amphidetic —  Glycimeris)  or  be  only  behind 
the  beak  {opisthodetic —  Venus),  In  the  amphidetic  type,  a  flattened 
area  is  often  developed  under  the  beaks.  This  may  separate  into 
a  posterior  escutcheon  carrying  the  ligament  as  in  the  Teleodonta, 
and  into  an  anterior  lunule.  The  ligament  may  consist  of  a  single 
elastic  strand  stretched  across  from  beak  to  beak  {alivincular — 
Lima),  or  there  may  be  many  such  {tnultivincular — Perna,  Area, 
etc.),  or  it  may  consist  of  a  split  cylinder  in  the  form  of  a  C  spring 
{farivincular —  Tellina,  Venus).  The  internal  cartilage  or  resilium 
may  be  lodged  in  cartilage  pits  or  resilifers  (also  called  chondro- 
phore)  {Mactrd)  or  supported  by  variously  formed  calcareous 
pieces  {lithodesma).  The  closing  of  the  valves  is  produced  by  the 
contraction  of  closing  or  adductor  muscles. 

The  scars  marking  the  attach- 
ment of  the  adductor  or  closine 
muscle,  or  muscles,  vary  greatly, 
and  are  frequently  preserved  in  the 
fossil  forms.  When  two  are  pres- 
ent they  are  designated  respectively 
as  the  anterior  and  posterior  adduc- 
tor scars.  The  line  of  attachment 
of  the  fleshy  mantle  which  builds 
the  shells,   /.  c.^  the  pallia!  line,   is 

Fig.  476.  Diagrammatic  view  of  often  visible.  Near  the  posterior 
left  valve  of  Cytherea ;   {a.a.\  ante-        ^a    *.  c  «.i  1  ■    ^        ^ 

^  '   V       y  gj^^j  j|.  fiequentlN'  makes  a  reentrant 


rior  adductor  scar  ;  {p.a. )  posterior 
adductor  scar;  (/./.)  pallial  line; 
(/.J.)  pallial  sinus;  (/.)  ligament; 
(/. )  teeth ;  («w. )  umbo  or  beak. 
(After  Lang,  adapted.) 


curve  —  \.\\^ pallial  si////s  —  indicat- 
ing that  the  animal  had  a  retractile 
siphon.  The  various  parts  ck-scribed 
are  indicated  in  I'i;^.  476. 
The  principal  soft  parts  of  the  anin:al  comprise  :  tlu;  ;/,v////.V, 
consisting  of  two  fleshy  folds,  one  lining  each  \al\e,  anJ  buiUling 
it ;  the  addomen,  v/ith  the  anteriorly  placed  ;//(>/////,  .uul  tlu  antcro- 
ventral /oot ;  the  gills  or  branchiic,  which  C(»nsist  ot  c<Mnplicaled 
lamella;  hanging  on  either  side  of  the  abdonKii  in  the  mantle 
cavity;  and  the  siphons  —  present  only  in  certain  lomis  —  j>os- 
teriorly  placed,  often  capable  of  great  extension,  and  ^er\  in,;,  the 
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one  for  the  entrance  of  the  water  and  food  particles,  and  the  other 
for  the  exit  of  the  water  and  waste  products. 

In  the  development  of  the  shell  a  primitive  nuclear  portion  or 
prodissoconch  is  always  present,  though  not  always  recognizable. 
In  the  majority  of  forms  it  has  the  general  characters  of  a  nuculoid 
pelecypod  with  a  taxodont  hinge  structure  or  provinculum.  This 
is  later  replaced  by  the  true  dentition,  of  which  the  taxodont  type 
retains  the  primitive  character  of  the  provinculum.  The  inference 
from  this  is,  that  the  pelecypod,  ancestral  to  the  types  with  a 
prodissoconch  as  described,  must  have  had  in  general,  characters 
similar  in  its  adult  stage  to  those  of  the  prodissoconch. 

In  their  early  stages  marine  pelecypods  like  brachiopods  are 
free-swimming  meroplanktonic  larvae,  which  at  certain  seasons 
swarm  in  the  pelagic  district,  and  are  thus  widely  distributed. 
Fresh  and  brackish  waters  also  abound  in  pelecypods,  but  on  the 
whole  the  number  of  species  is  relatively  small. 

In  time,  pelecypods  are  distributed  from  the  Cambric,  where 
they  are  rare,  to  the  present,  where  they  appear  to  have  reached 
their  acme  of  development,  though  many  of  their  most  bizarre 
types  were  developed  in  the  Comanchic  and  Cretacic. 

Three  orders  are  generally  recognized,  Prionodesmacea,  Anoma- 
lodesmacea  and  Teleodesmacea ;  under  the  aberrant  division  of 
Palaeoconcha,  which  is  probably  not  a  natural  group,  are  united 
many  primitive  and  perhaps  degenerate  types. 

Literature. 
Refer  also  to  General  References,  p.  y. 
Descriptive  Literature.  —  Selected  Works, 

1847-1885.  Hall,  James.  Pal.  N.  Y.,  vols.  1-5.  (Vol.  5  is  exceed- 
ingly important  for  discussion  of  middle  and  upper  Devonic  pelecy- 
pods. ) 

1864-1869.     Gabb,  W.  M.     Geol.  Surv.  California,  Pal.  i  and  2. 

1873-1893.  Hall,  Whitfield,  Meek,  Ulrich.  Pal.  Ohio,  i,  2,  GeoL 
vol.  7. 

1876.  Meek,  F.  B.  U.  S.  Geol.  Surv.  Terr.  9  (Cretacic).  Inval- 
uable for  its  discussion  of  Cretacic  genera  and  species. 

1884.  White,  C.  A.  and  Heilprin,  A.  U.  S.  G.  S.  Ann.  4  (Fossil 
Ostreidae  of  North  America). 

1886  and  1907.  Whitfield,  R.  P.  and  Weller,  S.  Pal.  N.  J.,  i,  3, 
4  (Paleozoic  to  Tertiary).  Also  Mon.  U.  S.  Geol.  Surv.,  IX.  and 
XXIV. 
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1889.  Dally  W.  H.  Bull.  U.  S.  Nat.  Mus.  37  (geologic  distribution 
of  recent  species  of  southeastern  coast  of  North  America). 

1893.  Stanton,  T.  W.  Bull.  U.  S.  Geol.  Surv.  106  (Colorado  For- 
mation). 

1893.     Cragin,  F.  W.    Fourth  Ann.  Rep.  Geol.  Surv.  Tex.  (Cretacic). 

i895-i903*  Dally  W.  H.  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  parts 
3-6  (Tertiary).  This  exceedingly  valuable  work  revises  the  classifi- 
cation of  the  pelecypoda  and  gives  a  critical  discussion  of  most  of  the 
later  genera  and  many  species.  It  is  indispensable  to  the  student  of 
Pelecypoda. 

1895  to  date.     Inst.  Geol.  Mexico  Boletin. 

1895.  Stanton,  T.  W.  Bull.  U.  S.  Geol.  Surv.  133  (Knoxville  of 
California). 

1896-1897.  Harris,  G.  D.  Bull.  Am.  Pal.  4,  9  (Eocenic  [Midwayan 
and  Lignitic]  of  Gulf  region). 

1897.  Ulrich,  £.  0.  Geol.  Surv.  Minn.  3,  part  2.  (A  most  impor- 
tant discussion  of  the  Ordovicic  pelecypods  throughout  the  middle 
west.     Especially  good  for  generic  descriptions.) 

1898.  Hill  and  Vaughan.  Bull.  U.S.  Geol.  Surv.  151  (Lower  Cre- 
tacic Gryphseas  of  the  Texas  region). 

1900.     Beede,  J.  W.     Univ.  Geol.  Surv.  Kansas  6,  part  2  (Carbonic). 
1903.    Clarke,  J.  M.    Naples  Fauna.     Mem.  6,  N.  Y.  State  Mus. 
1901-1906.     Clark,    Martin,    Glenn.     Md.    Geol.    Surv.     (Eocenic- 

Pleistocenic). 
1906.     Arnold,  Ralph.     Prof,  paper  U.   S.   Geol.  Surv.  47  (Cenozoir 

Pectens  of  California). 

(See  also  references  under  Faunal  summary.) 

Artificial  Kky  to  thf.  Gknkra, 

A.  Distinct  hinge-plate  absent;  also  hinge  margin  uMiiilly  thin  and  witliout  teeth  ; 
when  teeth  are  present  they  are  merely  modifications  of  tlie  liiiii^^e  margin  and 

not  set  upon  a  hinge  plate.     Two  subetjual  adductor  scars I, 

I.   Pallia!  sinus  absent ;  also  pallia!  line  usually  obscure.      A hnost  confined  to  the 

Palaeozoic i . 

I.   Beaks  very  anterior <?. 

a.   Shell  transversely  elongate  ;  hinge  and  basal  m.iiL;in^  ^ubparillcl ii. 

II.   Shell  moderately  elongate;  umbonal  ridi^e  -li^^ht <7..'. 

aa.   Anterior  end  vertically  subtruncate  lioin  cd^c  v-f  br.il>. 

VII.      (  '<V //,•(/ '/>/!■,.'. 

aa.  Anterior  end  projecting  forward  from  beak , '. 

f.   Beaks  very  prominent  and  incurved . 

*.   Hinge  margin  thin X\.  t  ./^./V '^'/>'//'Vc;. 

*.   Hinge  margin  thickened X.    (/";v;^vwi  ,;;. 

■f".    Beaks  not  prominent —  ^^. 

**.   A  broad  sinus  present  basally  aniciior  loiimboiial  ridgc.  /'\ 
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/''.  Shell  higher  posteriorly  than  anteriorly a''. 

a''.  Umbonal  ridge  obsolete II.   ClinopUtka. 

a'f,  Umbonal  ridge  present IX.   Orthodesma, 

/^^.  Shell  width  subeqnal  posteriorly  and  anteriorly. 

XIII.  Palaanatina, 

*♦.  No  sinus  anterior  to  umbonal  ridge 2^', 

y.  Shell  broadly  oval b'^, 

y^.  Depression  posterior  to  umbonal  ridge. 

XII.   Saffordia. 

b".  No  depression  posterior  to  umbonal  ridge i"^, 

i^f',  A  narrow  ridge  present  behind  the  beaks. 

XIX.  Edmondia, 

i"'.  Ridge  absent XX.  Fordiila. 

a^'.  Shell  narrowly  oval c^', 

c''.  Umbonal   ridge  noticeable  only  above,  near  the 

hinge XI.   GlossiUs. 

c'^,  Umbonal  ridge  as  inconspicuous  above  as  below. 

2"^,  Posterior  adductor  scar  three    times  size  of 

anterior XVII.  Psihconcha. 

y.  Adductor  scars  subequal III.  Phthonia, 

II.  Shell  very  long  and  narrow bb, 

bb.  Posterior  umbonal  slope  with  different  sculpture  from  rest  of  shell. 

VI.    Orthonota, 

bb.  Posterior  umbonal  slope  not  differently  sculptured -f-f. 

f|.  Antero-basal  end  of  shell  notched V.  Prothyris. 

ff.  Antero-basal  end  without  notch IV.  SanguinoHtes, 

a.  Shell  subcircular,  with  radial  sculpture  and  prominent,  incurved  beaks. 

XVI.   Ca  rdiopsis. 
I.  Beaks  subcentral b, 

b.  Shell  transversely  elongate 22. 

22.  Surface  radially  sculptured cc. 

cc.  Umbonal  slope  conspicuous XIV.    Tellinopsis, 

cc,  Umbonal  slope  very  inconspicuous I.  SoUtnya, 

22.  Surface  without  radial  ribs  or  striae dd, 

dd.  Shell  abruptly  attenuate  posteriorly CXXX.   Cuspidaria, 

dd.  Shell  not  attenuate  posteriorly fj-j-. 

tff.  Beaks  very  strongly  incurved X.    Grammysia. 

ftf.  Beaks  not  prominently  incurved ***. 

***,  Furrow  extending  from  beak  to  posterior  basal  margin. 

VIII.   Jlionia, 

***.   Shell  lacking  posterior  furrow XIX.  Edmondia, 

b.  Shell  sub-circular  or  vertically  elongate 33. 

33.  Surface  with  radial  sculpture  strongest ...ee. 

ee.  Surface  with  radiating  ribs -tttt- 

ffj-f.   Hinge  line  straight •**♦, 

*♦**.   Umbo  high,  narrow XXI.  Panenka, 

***♦.  Umbo  low,  broad XXIV.  Buchiola. 

ff  ff.   Hinge  line  curved  ;  also  ribs  numerous,  small. 

XXIII.   Paracardium, 
ee.  Surface  with  fine  radiating  striae ...XXII.  Ontario, 
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33.  Surface  with  concentric  sculpture  strongest ..XIX.  Edmondia, 

I.  Pallial  sinus  present ;  also  pallial  line  rather  strongly  impressed.     The  following 

characters   also  usually  hold  true  :   Resilifer   present ;  hinge  line  straight, 
moderately  long.     Hinge  and  basal'margins  parallel.     Umbos  prominent. 2. 

2.  Most  prominent  surface  sculpture  concentric ..c, 

c.  Concentric  sculpture  strongest  medially CXX.  Allorisma, 

c.  Concentric  sculpture  strongest  anteriorly 44. 

44.  Surface  sculpture  all  concentric CXXII.  Rkytimya, 

44.  Surface  sculpture  radial  in  middle  of  shell CXXIV.  Pholadella, 

44.  Surface  sculpture  radial  posteriorly , ff. 

ff,  Umbonal  ridge  angular CXXV.    CimUaria, 

ff.  No  umbonal  ridge  present , CXXVIII.  Anatimya, 

c.  Concentric  sculpture  uniform  over  entire  shell. 55. 

55.  Middle  of  each  valve  with  radii CXXIX.  Liopistha, 

55.  Middle  of  valves  free  from  radii ^s^g, 

gg.  Hinge  margin  with  a  thin  horizontal  lamina..CXIX.   Pleuroniya, 

gg.  Hinge  margin  with  no  lamina 5f . 

5f.  An  anterior  sinus  present,  extending  from  beak  to  base... 5*. 

5*.  Teeth  present CXXI.  Sphenotus. 

5*.  Teeth  absent CXXIII.  Rttiiodama. 

5t.  No  sinus  on  anterior  portion  of  shell X Vll  I.    Chtrnomya. 

2.  Most  prominent  surface  sculpture  radial,  strongest  medially,  wanting  pos- 

teriorly  d. 

d.  Posterior  umbonal  ridge  wel  1  marked  dorsal  1  y CXXIV.   /*// < 'A;  dt'I/a . 

d.  Posterior  umbonal  slope  gently  rounded 66. 

66.  Shell  attenuate  posteriorly CXXVII.   Phenaiomya. 

66.  Shell  broadly  rounded  posteriorly ////. 

hh.  Beaks subcentral CXXIX.  Liopistha. 

kh.  Beaks  anterior CXXVI.  Pholadomyd. 

B.  Distinct  hinge  plate  present II . 

II.  Shell  winged  or  eared,  i.  ^.,the  flattened  dorsal  ])ortion  is  extended  bcyoiul  the 

convex  body  of  the  shell  and  more  or  less  definitely  constricted  from   it. 
Hinge  line  straight 3. 

3.  Hinge  line  marked  with  numerous  vertical  grooves  for  reccptionof  ligament... i'. 

e.  Beaks  terminal 77. 

77.   Concentric  sculpture  prominent LXVII.   hioirramns. 

77.  Concentric  sculpture  not  prominent //. 

a.   Posterior  portion  of  hinge  without  tect h I .X  \'  I .    Cti  z'ilh'op.y /.•• . 

it.  Posterior  portion  of  hinge  with  leelh  ()t. 

6f.  Anterior  and  posterior  lateral  teetli  parallel  to  liin^'e  niaiL;in. 

1 , X  I  V.    Jul l-f  Ttr /.'.'..' . 
6f.  Anterior  and  posterior  lateral  teeth  ran^in^  obli-iuely  upwawj. 

LXV.    (if>:i!ii.7, 

/.  Beaks  not  terminal ^S. 

88.  Surface  with  prominent  radiating  sculpture X("\l.    Ct,  nip^.f-  n. 

88.  Surface  with  prominent  concentric  sculpture..,!  X\'I  I.    hui-.  1  anius. 
88.   Body  of  shell  with  concentric  and  ears  with  radial  sculj)iurc  :  btak 

subcentral X<,'l  II,   /  //,  hoiui)  /,:. 

3.   Hinge  line  not  marked  with  numerous  vertical  grooves  ft)i  the  lii;anieiit /. 

/*.   Shell  ostreiform,  1.  /.,  strongly  inecjuivalve,  distorted  by  early  adhcrerue 
to  other  objects.     Only  one  muscle   scar  present,  subceiitral.      Ucih 
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absent  or  very  obscure.     Surface  usually  crossed  by  strong,  plate-like 

concentric  lamellae 99. 

99.  Beaks  small,  notcunred LXXIX.    Ostrea. 

99.  Beaks  prominent,  strongly  incurved .jj\ 

jj.  Beaks  curved  in  the  median  plane. LX X  X .   Gryphaa, 

jj.  Beaks  curved  to  right  or  left  of  median  plane..LXXXI.  Exogyra. 

f.  Shell  not  ostreiform 000. 

000.  Wings  or  ears  two,  a  small  anterior  and  a  large  posterior  (when 

small  usually  called  ear;  when  large,  wing) kk. 

kk.  Surface  radially  sculptured 7t. 

7t.  Hinge  area  longitudinally  grooved  on  both  sides  of  the  beak.  6*. 

6*.  Adductor  muscle  scars  two j". 

y.  Pallial  line  and  umbonal  muscles  indicated  by  many 

small,  deep  pits XLVI.  Limoptera, 

3".  Shell  without  pits XLV.   Pterinea, 

6*.  Adductor  muscle  scar  one ■■-/''• 

4f',  Hinge  line  forming  greatest  width  of  shell. 

XCIV.  FteHnopeden. 
4f^,  Hinge  line  not  equalling  greatest  width  of  shell. 

XCV.  Lyriopecten, 
7f .  Hinge  area  not  grooved  longitudinally ;   also  muscle  scars 

practically  but  one  (see  LXVHI.  Pieria) 7*. 

7*.  Umbonal  ridge  very  strong LXHI.   Conocardium, 

7*.  Umbonal  ridge  weak  or  wanting .y^ . 

y.  Anterior  extremity  of  ear  pointed. 

LXXI.  Ptychopteria, 
^",  Anterior  extremity  of  ear  rounded. 

LXX.  AcHnopteria. 
kk.  Surface  without  radial  sculpture  (where  muscle  scars  are  reduced 

practically  to  one,  see  LXVni.  Pterid) Sf. 

Sf.  Shell  strongly  oblique 8*. 

8*.  Anterior  ear  acute (/', 

(/',  Hinge  longer  than  body  of  shell... LXIX.  Pteronitts, 
(/',  Hinge  shorter  than  body  of  shell.  ..XLIX.  Leptodesma. 

8*.  Anterior  ear  rounded XLVI  II.   Leiopteria . 

Sf.  Shell  but  slightly  oblique  ;  wing  elongate,  narrow. 

XLVI  I.  Actinodesma. 
000.  Ears  two,  the  anterior  much  the  longer ;  byssal  notch  edged  with  a 

comb-like  series  of  small  teeth XCVIII.   Chlamys. 

000.  Ears  two,  the  anterior  longer ;  byssal  notch  smooth. 

XCIX.   Camptonectes, 

000.  Ears  subequal , //. 

//.  Ears  very  distinct 9t. 

9t.  Shell  with  small  internal  ribs  radiating  from  beneath  the  beaks. 

CII.  Amusium. 

9f.  Shell  without  internal  ribs 9*. 

9*.  Ears  diverging  at  a  sharp  angle  above  the  beaks. 

C.  Eniolium, 

9*.  Ears  not  diverging  at  a  sharp  angle 7''. 

y^.  Ligament  in  shallow  grooves  roughly  paralleling  the 
hinge  margin d^^. 
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d".  Shell  yery  strongly  lamellose. 

XCXI    Acanihopecten, 

d'f.  Shell  not  lamellose XCI.  Aviculopecten, 

y.  Ligament  in  numerous  grooves  vertical  to  the  hinge 

margin XCVI.   Crenipecten, 

y''.  Ligament  in  a  median  triangular  internal  pit ^^. 

ef'.  Body  of  shell  equilateral XCVII.  Pecten, 

,  e".  Body  of  shell  inequilateral CIV.  Lima. 

IL  Ears  moderately  distinct,  though  very  small,  the  anterior  one 

larger;   no  byssal  notch CL  Syncyclonema. 

IL  Ears  indistinct,  merging  with  the  rest  of  the  shell. 

LX  X 1 1 1.  Pseudomonotis. 

ooo.  Wing  or  ear  one,  posterior,  or  apparently  so , mm, 

mm.  Surface  with  radial  sculpture,  ribs  or  strise lof. 

lof.  Anterior  byssal  opening  present lo*. 

lo*.  Shell  slightly  oblique 8'\ 

S'^.  Hinge  with  teeth /'^ 

f.  Umbonal  ridge  exceedingly  prominent. 

LX  I II .    Conocardium . 

y.  Umbonal  ridge  weak  LVl.  Byssotiythia, 

8^^.  Hinge  without  teeth LVII.  Anonychia. 

lo*.  Shell  quite  oblique g'^ . 

f/^.  Wing  very  long L V .  Anomah 'don (a . 

9^^.  Wing  very  slightly  marked LI.   Ltiuulicardium, 

lO*.   Shell  vertical LXXIII.    Pseudomonotis. 

lof.  Anterior  byssal  opening  absent ;  also  shell  rather  strongly 

oblique LIV.   Ambony:hia. 

mm.  Surface  without  radial  sculpture lit. 

I  if.  Hinge  line  long ii*. 

II*.  Beaks  narrowly  pointed.      Umbonal  anj;le  less  than  90^. 

LXXV.    Myalina. 
II*.   Beaks  rather  broadly  pointed.     Umbonal    angle   about 

90® 10". 

10^^.  Wing  separated  from  body  of  shell  by  a  deep  sinus. 

LXX 1 1 .    Monoptcria. 
10^^,  Wing  not  separated  from   body  of  shell   by  a  deep 

sinus g^\ 

g*^.   Wing  very  small,  narrow,  and  apj»re^sed. 

L,    I.oxoptiriii . 

g^^.  Wing  very  broad I  X.    Clu^n\ ,  ■ /,:. 

I  If.   Hinge  line  very  short .1  j   . 

12*.  Cardinal  teetb  present;  shell  h>iig  and  ruumw. 

I.VIII.     J/i///.;;.<;. 

12*.   Cardinal  teeth  absent ;  shell  elongate  »>% ate 11". 

11^*.   Umbo  very  strongly  incurved. .. LX  X\'l  1 1.    .htrc-Ai. 

11^^,  Umbo  slightly  incurved LIX.    J\rth.>fnyn!ns. 

000.   Ear  one,  anterior mt. 

nn.  Shell  very  elongate-triangular LXl.   Aiuuhpum^:. 

nn.  Shell  short-triangular  or  subcircular Lll.    I'^ro.  >;.: )t;.:. 

IL  Shell  without  wings 4. 

4.   Hinge  taxodont,  i.  e.,  composed  of  many  alternating  toedi  and  soekci^  whuli 
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are  mostly  similar  and  form  a  more  or  less  continuous  series ,g, 

g.  Shell  nucnloid,  t.  ^.,  hinge  line  rather  sharply  arched  ;  the  small  shell  con- 
centrically striate  or  smooth  ;  teeth  numerous,  similar  and  transverse..!  1 1. 

III.  Pallial  sinus  absent  ;  shell  usually  subcircular ^o 

00,  Teeth  interrupted  beneath  the  beaks  by  a  resiliifer. 

XXVI.  Nucula. 

00,  No  resiliifer  present I2t. 

I  af.  Shell  transversely  elongate XXVIII.  PaUoneilo, 

I2f.  Shell  subcircular  or  vertically  elongate... XXV.  Ctenodonta. 

III.  Pallial  sinus  present ;  shell  transversely  elongate .//. 

//.  An  internal  vertical  partition  beneath  the  beaks. 

XXVII.  Nuoilites. 

pp.  No  internal  partition I3t. 

I3t.  Pallial  sinus  shallow XXIX.  Ltda. 

I3t.  Pallial  sinus  deep XXX.    YoUia. 

g»  Shell  arcoid,  t.  ^.,  hinge  line  straight  or  slightly  arched  ;  teeth  more  or 

less  vertical  or  with  laterals  subparallel  to  the  hinge  margin 222. 

222.  All  teeth  vertical XXIV.  Buckiola. 

222.  All  teeth  vertical  to  hinge  line  except  the  end  ones  which  are  more 

or  less  oblique qq. 

qq.  Hinge  area  with  ligament  grooves  converging  from  the  hinge 

margin  to  the  beak I4t. 

I4f .  Shell  transversely  elongate. 

XLIII.  Area  and  XLIIIA.  BarbaHa. 

I4t.  Shell  sublrigonal XXXIV.    Trigonarca. 

I4t.  Shell  subcircular XLIV.   Gfycimeris, 

qq.  Hinge  area  with  ligament  grooves  vertical... XX XV.  Breviarca, 

222.  Lateral  teeth  subparallel  to  hinge  line rr, 

rr.  Only  posterior  laterals  present XXXI.  ParaiModon, 

rr.  Both  anterior  and  posterior  laterals  present 1 5t. 

I5t.  Shell  transversely  elongate XXXII.  Nemodon, 

I5t.  Shell  subquadrate  or  subcircular. XXXIII.   Cuculiaa. 

g.  Shell  cyrtodontoid,  i,  e. ,  hinge  line  straight  or  only  slightly  arched ;  teeth 
not  forming  a  continuous  series  but  the  posterior  laterals  widely  sepa- 
rated from  the  cardinals  ;  no  anterior  lateral  present.  All  teeth  more 
or  less  parallel  to  hinge  margin.     Strongly  convex,  subcircular  shells 

with  prominent  umbos 333. 

333.  Cardinal  teeth  two  or  more ss. 

ss.  Cardinals  behind  the  beaks XXXVIII.   Ortonella. 

ss.  Cardinals  in  front  of  the  beaks l6t. 

l6t.  Anterior  adductor  scar  deeply  prominent 13*. 

13*.  Anterior  adductor  scar  excavated  out  of  hinge-plate. 

XXXIX.    Vanujcemia. 
13*.  Anterior  adductor  scar  free  from  hinge-plate. 

y  XXXVII.  Afegambonia. 

l6t.  Adductor  scars  subequal  14*. 

14*.  Area  posterior  to  beaks  (escutcheon)  striated. 

XL.    iVhiielia, 

14*.  Area  posterior  to  beaks  not  striated..XXX  VI .   Cyrtodonta. 

333.  Cardinal  tooth  one  (a  strong  cardinal  process). .X LI.  PUtkocardia, 

4.  Hinge  not  taxodont h. 
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h.  Shell  distorted  usually  by  adherence  to  foreign  objects,  heavy,  irregular, 

usually  strongly  spiral 444. 

444.  Teeth  absent  or  very  obscure tt, 

it.  Beaks  small,  not  curved LXXIX.   Ostrea. 

tt.  Beaks  prominent,  strongly  incurved lyf. 

171.  Beaks  curved  in  the  median  plane LXXX.   Gryphaa. 

I7t.  Beaks  curved  to  right  or  left  of  median  plane 15'^. 

15*.  Valve  (the  larger)  narrowing  to  beak  with  great  sudden- 
ness (looks  like  Capulus,  gastropod )...L.   Loxopteria, 
15*.  Valve  (the laiger)  narrowing  slowly..LXXXI.  Exogyra. 

444.  Teeth  very  prominent,  heavy uu. 

uu.  Shell  with  prolonged  and  irregularly  twisted  umbo. 

CXLVII.  Monopleura. 

uu.  Shell  with  regularly  spiral  umbo  in  one  or  both  valves i8f. 

I Sf.  Surface  strongly  lamellose CX LV.   Chama. 

i8f.  Surface  not  lamellose 16*. 

16*.  Attached  (left)  valve  with  regularly  spiral  umbo  (right 

valve  operculum- like) CXLVI.   Requienia, 

16*.   Attached  (right)  valve  coniform. 

CXLVII.    Cnprhio, 

CX  LIX.      Jchthyosaviolitcs^ 

CL.  Coral  Hoc  hama, 

uu.  Shell  (one  or  both  valves)  conical,  elongate I9t. 

I9'|'.  Attached  valve  conical,  vertically  ribbed  ;  free  valve  flat  or 

conical CL.   Raiiiolitt's. 

I9f.  Attached  valve  coniform  ;  free  valve  spiral  ;  shell  marked 
with  concentric  growth  lines,  though  longitudinally  fibrous 

within CXLVI IL   Capriua^ 

CXLIX.       Ichthyosarcolitt'i^ 
C  L.  ( ^oi'aUiochama . 

h.   Shell  more  or  less  distorted  through  boring  habit;  a  calcareous  siphonal 

tube  present 555. 

555.  Tubes  found  in  sand.     No  .shell  known.     Tubes  have  transverse 

septa CLXXXIII.   Polorthus. 

555.  Tubes  found  in  wood r  r. 

w.  Valves  with  a  prominent  anterior  notch CLWXI.    Tunms. 

w.  Valves  trilobed ("LXXXII.    Tftedo. 

h.  Shell  usually  entirely  free  from  distortion 666. 

666.  Surface  marked  with  radial  ribs ivw. 

WW.  Shell  elongate  laterally,  the  greatest  length   parallel  with  the 

long,  straight  hinge  line CXXXl.   J'h'tirophorn-. 

WW,  Shell  subtriangular 20f. 

aof.  Shell  very  elongate-triangular LXII.   Pifnia. 

20f.  Shell  of  medium  length  or  short 17*. 

17*.  Surface  with  rows  of  nodes XC.    rn^onui. 

17*.  Surface  spinose iy\ 

12^*,   Byssal  opening  prominent I, III.    Ilondnrn. 

12^^.   Byssal  opening  absent ('III.   Pli.anila. 

17*.   Surface  free  from  spines  and  nodes -S' " 

/j^^.   Shell   exceedingly  thin  ;   lower   valve   tlal  and    jier- 
forate  near  umbo  for  the  byssus..CV  II.    J\i}  .inovruJ. 
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jy.  Shell  thicker,  not  perforate ¥'. 

h'f,  Byssal  opening  prominent .j'^'. 

^''.  Beak  minute,  strongly  inflected. 

LIII.  Honeoyea, 
^"'.  Beak  not  minute,  very  slightly  inflected. 

LI.  Lunulicardium, 

h*'.  Byssal  opening  absent CLXVII.  Linearia, 

WW.  Shell  semicircular LXXIV.   Halobia, 

WW,  Shell  subcircular 2it. 

2if .  Shell  exceedingly  thin  ;  lower  valve  flat  and  perforate  near 

the  umbo  for  the  byssus CVII.  Paranomia. 

2it.  Shell  of  medium  thickness i8^. 

18*.  Beaks  prominent z/'^. 

14'^ .  Both  anterior  and  posterior  lateral  teeth  present... t'^^. 

i".  Ribs  over  entire  shell CLVII.   Cardium. 

i*' ,  Ribs  only  on  posterior  part  of  shell. 

CLVIII.  Protocardia. 

14^',  No  lateral  teeth  present CXLIV.    Venericardia, 

18*.  Beaks  not  prominent ;  cardinal  teeth  three  in  each  valve. 

CXLI.   Ptvchomya. 

WW.  Shell  oval CLXVII.  Linearia, 

666.  Surface  not  marked  with  radial  ribs,  though  radiating  striae  may  be 

present xx. 

XX.  Shell  elongate  laterally 22t. 

22t.  Greatest  length  of  shell  parallel  with  the  long,  straight  hinge 

line 19*. 

19*.  Beaks  terminal  or  practically  so..CXXXI.  PUurophorus. 

19*.  Beaks  varying  from  subcentral  to  anterior 'S''' 

ly.  An  internal  rib  present,  running  from  beak  to  base./^^. 
/'.  Left  valve  with  two  cardinal  teeth. 

CLXXI.   SUiqua. 
f.  Left  valve  with  one  cardinal  tooth. 

CLXXI  I.  Leptosolen. 

JS'^*  No  internal  rib  present CLXXIV.  Legumen. 

22t.  Greatest  length  of  shell  parallel  with  the  long,  arcuate  hinge 

line,  unioid 20*. 

20*.  Shell  with  a  small,  anterior  lobe i6^'. 

16^'.  Umbonal  ridge  present LXXXIV.  Anthracomya. 

i(/'.  No  umbonal  ridge LXX X  III.   Naiadites. 

20*.  Shell  without  a  small  anterior  lobe ly*^. 

ly".  Cardinal  teeth  present k''. 

y^  Cardinals  small,  several,  coalescent. 

LXXXV.  Nyassa. 
k''.  Cardinals  one  or  two,  large,  heavy. 

LXXXVI.   Unio. 

ly".  Cardinal  teeth  absent V. 

I'f.  Lateral  teeth  absent LXXXVII.  Anodonta, 

I''.  Lateral  teeth  represented  by  one  or  two  folds. 

LXX XII.  Amnigenia. 

22t.  Greatest  length  of  shell  at  about  45®  to  hinge  line 21*. 

21*.  Beaks  prominent,  terminal,  elongate i8^\ 
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i8",  Byssal  opening  very  prominent..LI.  LunuUcardium, 

iS",  Byssal  opening  not  prominent CXVI.  Mytilus. 

21*.  Beaks  small,  appressed,  very  anterior  but  not  tenninal. 
Shell  rounded  anteriorly  and  posteriorly,  rather  tumid, 

modioliform i</'. 

i^'.  Cardinal  area  with  many  longitudinal  grooves  for 

ligament m'', 

m".  Grooved  area  on  both  sides  of  the  beaks. 

LXXVI.  Ptychodeitna. 
n^'.  Grooved  area  only  posterior  to  beaks. 

CXI  II.   Eurymya. 

jg^'.  Cardinal  area  not  grooved n^', 

n''.  Teeth  present ^''. 

4'''.  Cardinals  one  to  three  in  each  valve a''\ 

a'*'.  Surface  with  strong  concentric  ridges. 

CX X X I II .    Cyprica rdinia . 

a^'^.  Surface  with  concentric  strize /). 

/).  Anterior  adductor  very  deeply  impressed. 

X Lll .   Ischyrodoftta . 
/).  Anterior  adductor  not  very   slrongly   im- 
pressed   CX .  Modiolodon . 

4^^' *  Cardinals,  one  strong  in  left  valve  and  corre- 
sponding cavity  in  right. 

CIX.    ^lodiomorpha, 
4^^' *  Cardinals,  one  strong  in  right  valve  and  cor- 
responding cavity  in  left... CXI.    Colpomya, 
4^^'»  Teeth  few,  microscopic,  beneath  the  beaks. 

CXVII.    MiK-iola. 

n''.  Teeth  absent y\ 

y^^ .   Furrow  present,  j)assing  from  in  front  of  the 

umbo  to  the  posterior  basal  margin I/" . 

y*.  Umbonal  ridge  strong  and  angular. 

CXV.    Uoniophord. 

y^^.   Umbonal  ridge  rounded  or  wanting _'). 

2).   Umbonal  sloj)e  sharply  limited  anteriorly. 

a).   Umbo  long  and  poi tiled 

CXVII.    Modiohu 
a).    Umbo  broad  and  rounded. 

LXXVII.    Mo.iu.Wi, 
2).   Umbonal   slope   not   sh.ir|tly  limited  an- 
teriorly   C\'  1 1 1 .   J/<  ,/r\  .;  /  ; ' . 

y^^.  No  furrow  present <  "\ 

c''\  Valves  equal (  .\11.    l\'ii!:<nr..\:. 

i^^^.    Valves  une(jual  ;  slu-Il  inimito. 

rXlV.     ./;/./.■'.,;•/. 

XX,  Shell  broadly  oval  to  quadrate 2j;r 

23'f-.   Beaks  prominent 2j"*. 

22*.   Umbonal  ridge  prominent CWW'I.     I  ■/?:/< .'.',:. 

22*.   Umbonal  ridge  wanting _■   ''. 

20^^.   Posterior  cardinal  tooth    in  right    v;ilve  bilul  -.11  its 


MOLLUSCA—PELECYPODA.  373 

summit CXXXIV.  Astartella, 

^\  Cardinal  teeth  not  bifid CXXXVII.  Astarte, 

23f.  Beaks  small,  appressed 23*. 

23*.  Umbonal  ridge  present 21^'. 

21"*  Length  and  height  subequal. 

CXXXII.   Cypruardella. 
2t''.  Length  much  greater  than  height. 

CLXXIX.  Saxicava, 
23*.  Two  weak  umbonal  ridges  present,  an  anterior  and  a 

posterior CLXXIIL  Solyma, 

23*.  Umbonal  ridge  absent CLXXX.  Panopea. 

XX,  Shell  subtriangular 24!. 

24t.  Strong  umbonal  ridge  present,  running  from  beak  to  pos- 
terior basal  angle 24*. 

24*.  Beaks  exceedingly  prominent,  strongly  incurved  ;  promi- 
nent concavity  benea(h  the  beaks.. CXXX VI IL   Opis. 

24*.  Beaks  not  exceedingly  prominent ^2^'. 

2y,  Cardinal  teeth  (6-8)  radiating  fan-like  from  beneath 

the  beaks LXXXVIIL   Lyrodesma, 

22^^.  Cardinal  teeth   two  in  right  valve,  three  in  left ; 

teeth  more  or  less  transversely  striated (/^, 

y.  Surface  with  rows  of  nodes XC.    Trigonia, 

</'.  Surface  not  nodose LXXXI X.  Schizodus. 

22".  Cardinal  teeth  two  in  each  valve .p^'. 

/^^  Pallial  line  simple (/'', 

f^.  Inner  margins  of  valves  dentate. 

CXXXIX.   CrassatellUes, 
6^''.  Inner  margins  of  valves  not  dentate. 

CXL.  Etta, 

p'^.  Pallial  sinus  present 7^^'. 

y^'.  Lateral  teeth  prolonged d^'^. 

d"\  Resilifer  present j). 

j).  Resilifer  elongate CLXIX.  Semele, 

j).  Resilifer  spoon-shaped. 

C LX X .   Cumingia, 

d^f'.  No  resilifer  present CLXVI.   7>//m«. 

y'f' .  Lateral  teeth  minute  if  any. 

CLXVI  I.  yEn<ma. 
22",  Cardinal  teeth  two  in  right  valve,  one  in  left. 

CLXXVIII.   Corbula, 

24t.  Shell  without  strong  umbonal  ridge 25*. 

25*.  Surface  radially  striate CXVIII.   Crcnella, 

25*.  Surface  without  radial  stria 2^'^, 

2y,  Beaks  exceedingly  prominent,  strongly  incurved. 

LXXVIII.  Aucella. 

2y,  Beaks  but  moderately  prominent  q'^. 

^' ,  Cardinal   teeth  one  in  each  valve;    no  resilifer 

present  CLII.    Tancredia, 

^' ,  Cardinal  teeth  two  in  each  valve. 

CXXXVII.  AstarU, 
q'^.  Cardinal  teeth,^two  in  right  valve,  one  in  left...^^''. 
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8"'.  Resilifer  and   ligament  scar  separated  by  a 

thin  septum CLXXV.  Afactra, 

8'".  Resilifer  and  ligament  scar  not  separated  by 

a  septum t'^'* 

^^^.  Margins    of   the   combined    resilifer  and 
ligament  pit  elevated. 

CLXXVI.   Cymbophora, 
e'".  Margins  of  pit  not  elevated. 

CLXXVI  I.  Schhodesma. 
q'^.  Cardinal  teeth  three  in  each  valve. 

CX  LI  I .    Corbicula . 

XX,  Shell  semicircular  and  exceedingly  thin CVI.   Placunopsis. 

XX,  Shell  subdrcular 25t. 

251.  Shell  exceedingly  thin,  fragile,  translucent 26*. 

26*.   Lower  valve  flat,  perforated  for  the  byssus  ;  upper  valve 

convex. CV.  Anomia. 

26*.  Lower  valve  flat,  not  perforated  for  the  byssus. 

C V I .    Placunopsis. 

25f.  Shell  of  median  thickness 27^. 

27*.  Beaks  prominent 24^^ . 

2^' .  Beaks  spirally  enrolled  forward C  LI  X .   hot  a  rata . 

24^^ .  Beaks  merely  curved  forward / ''. 

r'' ,  Cardinal  teeth  three  in  each  valve i/^^. 

^'^.   Pallial  sinus  present t'^^' 

f,   Pallial  sinus  long CLXI.    Clenientia. 

f',  Pallial  sinus  short 4^. 

4).    Lateral  teelh  present b). 

/').    A    posterior    lateral     tooth    in    riijht 
valve  ;   height  and  length  of  shell 

siibe'[ual C'LX  IV.     Dosiiiiopsis, 

l>).    No  posterior  lateral   present  ;   length 
of  shell  greater  than  height. 

CLXI  11.   Mc-niris. 

4),   Lateral  teeth  absent ). 

c).   Inner  margins  of  valves  crenulate. 

CLXI  I.    I'tnui. 
<•).    Inner  margins  of  valvc>  >m"(ith. 

(/''.   Pallial  line  entire CXXXV.    .//,.'/.,.'. 

r^'.   Cardinal  teeth  two  in  each  valve /c'". 

10'^^.    Left   anterior   and    rii^ht     i)c)>tiiiMr    (.atdiiiaj 
teeth  prolonged  and  i  ui  vrd./ '1  .\' 1 .     !i>ii^:. 
10^'^.   Cardinal  teeth  not  jjiolnn^ud. 

(I  \'.  /'/;  -ojir}. 

r^^.   Cardinal  teeth  two  in  right  \al\i  nii<l  ttii«c^  in  left. 

("L\.     (.     n^'inu:. 
24^^ .   Beaks  not  curved  ;  shell  inllated. 

ex  I  1 1 1    .\/ ;   >  2 !(*>!. 

27*.   Beaks  small  and  subcentral /". 

2j^'.   Concentric  sculpture  strong  ami  iritL:uiai. 

CI. 111.    /V//r;,  u.',-.. 
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j'j".  Concentric  sculpture  delicate l", 

1".  Shell  iDflaled CXLIIl.  Sfharium. 

j".  Shell  but  slightly  convci CLIV.  LuHna. 

Order  I.     PRIONODESMACEA. 
1.   SoLEMYA  Lamarck. 
Elongate-cylindrical,  gaping  at  each  end,  with  obtuse  extremi- 
ties and  very  low  beaks.     Ligament  internal,  posterior,  inserted 
on  an  oblique  process  beneath  the  beak.     No  distinct  pallial  line. 
Devonic-Recent. 
I.    S.  (?)  vetnsta  Meek.     (Fig.  477,  a.)  Devonic. 


Fig.  477.  a,  Solimya  ?  vtluila,  tight  valve  ;  i,  Clinopislha  suinamla,  cardinal  view, 
showinf!  callosity  in  front  of  beaks,  Hamilton  group  ;  c,  same,  right  valve,  Onondaga  ; 
d,  Phlkonia  eyliitdriea,  right  valve  ;  e,  Prolhyris  lanceolata,  right  valve  ;  f,  Otthonola 
carinata,  both  valves  in  conjunction,  X  2-  (Pal.  N.  Y.,  V.) 

Anterior  end  longer.  Surface  marked  by  regular,  distinct,  and 
lamellose  concentric  stride. 

Onondaga:  Ohio,     Hamilton  Group :  Falls  of  Ohio. 
2.  S.  occidentalis  Stanton.     (Fig.  478,  fz.)  Comanchic. 

Beaks  directed  backwards.  Surface  marked  with  distant,  im- 
pressed radiating  lines,  most  prominent  in  the  middle  of  the  shell. 


Fic,  478.  o,  Soltmya  e  adtnlalu  ntemal  mold  of  large  nghl  valve  w  lb  un- 
usuallf  strong  radiating  1  nea  (U  S  G  S  Bull  133)  *  Ctinef- ilha  radiala  lefl 
and  dorsal  views.     (Ind   Surv  ) 
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and  by  obscure  radiating  ridges  most  prominent  anteriorly.     These 
markings  are  preserved  also  on  molds. 
Abundant  in  Knoxville  of  California. 

II.    Clinopistha  Meek. 

Moderately  convex,  with  nearly  straight  basal  margin,  rounded 
posterior,  and  short,  subnasute  anterior  end.  Callosity  present  in 
place  of  lunule,  anterior  to  beaks.  Surface  marked  by  fine  growth 
striae.  Hinge  possibly  crenulated.  Ligament  external.  Pallial 
line  simple.     Devonic  and  Carbonic. 

3.  C.  Sttbnasuta  (Hall  &  Whitfield).     (Fig.  477,  i-c.)     Devonic. 
Hinge  line  gently  arcuate.     Anterior  end  nasute. 

Hamilton :  Kentucky. 

4.  C.  radiata  Hall.     (Fig.  478,  i-c) 
Anterior  end  scarcely  nasute. 
Coal  Measures :  Ohio-Missouri. 


Carbonic. 


III.  Phthonia  Hall. 
Elliptical,  with  short  anterior  end.  Beaks  small  and  appressed. 
Hinge  line  straight  or  slightly  arched.  Umbonal  slope  more  or 
less  distinctly  defined.  Surface  marked  with  fine  concentric  stria,^ 
and  at  times  with  radiating  striae.  Ligament  external.  Pallial 
line  simple.     Devonic. 

5.  P.  cylindrica  Hall.     (Fig.  477,  d.)  Devonic. 

Radiating  striae  obscure  or  absent.     Hinge  arched. 
Hamilton  :  New  York. 

IV.    Sanguinolites  McCoy. 

Equivalve,  elongate,  obliquely  truncate  behind,  with  beaks  low 
and  near  the  anterior  end.     Surface  concentrically  striated  and 


i\;i<js*^' 


«*?»?-^ 


Fig.  479.     Sanguino/ites  a:oh4S.      (l*al.  ( )liio,  II.) 

bearing  a  ridge  extending  from  the  beak  to  the  basal  j)«^sterii)r 
margin.  Teeth  absent;  anterior  adductor  scar  buttressed  by  a 
ridge.     Ligament  external.      Pallial  line  simple.      Miss. -Carbonic. 
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6.  S.  solas  Hall  and  Whitfield.     (Fig.  479.)  Mississippic. 
Two  or  three  very  obscure    longitudinal    ridges   between  the 

slightly  convex  umbonal  slopes  and  the  cardinal  mai^n. 

Ohio  (Cuyahoga  shale),  Nevada. 

V.    Prothvris   Meek, 

Thin-shelled,  elongate,  with  very  anterior  beaks,  and  often  nearly 
parallel  cardinal  and  basal  margins.  Lower  anterior  end  gene- 
rally notched.  Surface  covered  with  fine  concentric  striae.  Hinge 
without  teeth.  Ligament  external.  Pallial  line  simple.  Devonic 
and  Carbonic. 

7.  P.  lanceolata  Hall.     (Fig.  477,  e.)  Devonic. 
Length  three  times  the  height ;  oblique,  and  pointed  posteriorly. 

Anterior  end  subtruncate,  only  slightly  constricted,  and  lacking 
any  conspicuous  notch. 

Hamilton  :  New  York,  Pennsylvania.     Portage  :  Pennsylvania. 

8.  P.  elegans  Meek.  Carbonic. 
Anterior  notch  well  defined.     Surface  marked  with  an  obscure 

fold  and  furrow  parallel  to  the  hinge  line.  Stri<e  nearly  obsolete 
on  upper  portion  of  shell.  Length  nearly  three  and  one  half  times 
height.     Type  of  genus. 

Ohio  and  Michigan  to  Nebraska. 

VI,    Orthonota  Conrad. 

Extremely  elongate,  with  very  anterior  beaks.     Cardinal  and 


Fig.  480.      OrtAanola  unJulala.      (Pal.  N.  Y.,  V.) 

basal  mar^ns  straight  and  parallel.     Umbonal  slope  defined  by 
one  or  more  distinct  folds  which  extend  from  the  beak  to  the  pos- 
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terior  basal  mai^n.    Surface  marked  with  concentric  striae.    Hinge 
without  teeth.     Fallial  line  simple.     Ordovidc-Devonic. 

9.  0.  nndalata  Conrad.     (Fig.  480.)  Devonic. 
Posterior  end  nearly  vertically  truncate.     Surface  marked  by 

distinct  undulations  anteriorly  and  posteriorly. 

Hamilton  of  New  York  and  Pennsylvania ;  also  Ithaca  of  New 
York. 

10.  0.  carinata  Conrad.     (Fig.  477,/)  Devonic. 
Posterior  end  doubly  emarginate.     Postero-cardinal  slope  longi- 
tudinally ridged. 

Hamilton:  New  York,  Pennsylvania, 

Vn.    CuNEAMYA  Hall  and  Whitfield. 
Differs  from  Grammysia  in  that  the  hinge  plate  is  weak  and  with- 
out teeth.    A  shallow  median  furrow  usually  present.     Ordovicic, 

11.  C.  miamiensis  Hall  and  Whitfield.     (Fig.  481.)     Ordovicic. 


FiO.  481.      Cuntanya  miamimsis.     (Pal.  Oliio, 

Posterior  end  acutely  rounded. 
Cincinnati  Group :  Ohio,  Indiana. 
12.  C.  tnincatala  Ulrich.     (Fig.  482,  a.) 
Anterior  end  truncate.     Median  furrow  broad. 
Middle  Galena  of  Minnesota. 


Flc.  4S1.     a,  Caneamya  Irun 
luiuasuluni  ;  d,  e,  O.  tanal 
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VIII.    luoNiA  Billings. 
Anterior  end  of  shell  larger  than   posterior.     A  broad  furrow 
extends  from  the  umbos  to  the  posterior  basal  mai^in.     A  large 
subovate   muscular   scar   in    the    upper    half  of   the    posterior 
extremity.     No  teeth,     Siluric. 
13.  I.  galtenais  Whiteaves.      (Fig.  483.)  Siluric. 


Fig.  483.     IHimia  gailt 


Umbos  broad,  subcentral.     Surface  concentrically  striate. 
Guelph  :  New  York,  Ontario.     Cobleskill :  New  York. 

14.  I.  sinnata  Hall.  Siluric. 
Surface  marked  by  two  furrows  extending  posteriorly  from  the 

beak,  the  one  obliquely,  the  other  vertically. 
Cobleskill  and  Manlius  of  New  York. 

IX.  Orthodesma  Hall  and  Whitfield. 
Transversely  elongate,  somewhat  higher  posteriorly  than  anteri- 
orly. Valves  thin,  gaping  at  each  end,  usually  marked  by  an 
umbonal  ridge,  anterior  to  which  is  a  broad  depression.  Surface 
marked  by  more  or  less  distinct  concentric  strix.  Hinge  plate 
without  teeth,  thin  and  long.  Ligament  mostly  external.  Pallial 
line  simple.     Ordovicic. 

15.  0.  rectum  Hall  and  Whitfield.     (Fig.  484.)  Ordovicic. 


FiC.  484.      Orlhedisma  redum.      (Pal.  Ohio,  II.) 

Cardinal    and   basal  lines   straight   and    converging  forwards. 
Posterior  end  obliquely  truncate. 
Cincinnati  Group  :  Ohio,  Indiana. 
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i6.  0.  sobnasutum  (Meek  and  Worthen).     (Fig.  482,  6~c.) 

Ordovicic. 

Cardinal  and  basal  margins  slightly  diverging  and  curving. 
Concentric  undulations  irregular. 

Galena ;  Illinois,  Minnesota. 
17.  0.  canaliculatum  Ulrich.     (Fig.  482,  d-^.)  Ordovicic. 

Differs  from  other  species  in  the  strong,  channel-like  depression 
of  the  hinge  line,  the  nearly  parallel  cardinal  and  basal  margins, 
the  rounded  posterior  mai^in,  and  in  the  peculiar  pallial  line 
which  consists  (on  the  internal  molds)  of  a  straight  row  of  obscure 
pustules  extending  backward  from  the  base  of  the  anterior 
adductor  scar. 

Cincinnati  Group:  Ohio,  Indiana,  Minnesota;  Trenton  of  New 
Jersey. 

X.   Grammysia  de  Verneuil. 


Fig.  485.     a,  Grammysia  ovjla .-  i,  G.  tisii 


Beaks  prominent  and  incurved,  anterior  to  middle.     I'.scutcliuo 
and  lunule  well  defined.     Valves  often  traversed  from  beak  to  ba^ 
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by  an  oblique  sinus  or  depression  and  adjacent  fold,  which  may 
be  duplicate  and  which  alternate  in  the  two  valves.  Surface  marked 
with  concentric  growth  lines  and  commonly  with  concentric  undula- 
tions. Hinge  plate  short  and  strong,  with  one  or  two  cardinal  folds 
in  the  typical  forms.  Ligament  external.  Pallial  line  simple, 
Siluric-Carbonic. 

18.  G.  ovata  Hall.     (Fig.  485,  a.)  Devonic. 
Length  about  one  third  greater  than  height.     Surface  marked 

with  subangular,  concentric  undulations.     Sinus  shallow  and  un- 
accompanied by  folds. 
Onondaga :  Ohio. 

19.  G.  bisulcata  (Conrad.)     (Fig.  485,  b.)  Devonic. 
Distinguished  by  the  strong  fold  with  a  furrow  on  each  side,  ex- 
tending from  beak  to  base  and  by  the  strong  and  regular  concen- 
tric ridges. 

Hamilton  :  New  York,  Pennsylvania. 

20.  G.  globosa   Hall.     (Fig.  485,  c-d.)  Devonic. 
Distinguished  by  its  comparatively  small  size  and  by  its  globu- 
lar form.     No  fold  or  sinus, 

Hamilton :  New  York. 

21.  G.  nodocostata  Hall.     (Fig.  486,  a-b)  Devonic. 
Outline  oblique ;  hinge  line  short  and  straight.     Surface  marked 

with  numerous  concentric  folds  and  on  the  umbo  with  radiating 
nodose  ridges. 

Hamilton  :  New  York. 

22.  G.  obsoleta  Hall.     (Fig.  486,  c.)  Devonic. 
Large,  broadly  ovate  or  elliptical  from  pressure,  constricted  at 

middle  of  base.  Hinge  line  arcuate  and  more  than  half  the  length 
of  the  shell.  Sinus  and  ridge  present  anteriorly*  Differs  from  G. 
circularis  in  having  the  anterior  fold  and  sinus  and  in  not  being 
flattened. 

Hamilton  :  New  York. 

23.  G.  alveata  (Conrad).     (Fig.  487.)  Devonic. 
Hinge  line  short,  almost  winged  posteriorly.     Valves  convex 

below  and  ventricose  above.  Surface  marked  with  fine  concentric 
striae  and,  anterior  to  the  umbonal  slope,  by  concentric  folds  which 
are  absent  on  the  posterior  slope. 
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Hamilton  :  New  York,  Virginia. 
24.  G.  lirata  Hall.     (Fig.  486,  d.) 


FiC.  486.  a,  t,  Grammysia  nedoi  lata  e  i,  I  ol  i 
»Tmala  ;  g,  G.  cirtuiaris,  left  vtlte  paclly  denuded  of  si  el 
widpallUl  line  ;  A,  G.  eemmums     i    G   uniat     a  smnll  lef 
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Differs  from  G.  alveata  in  its  smaller  size  and  in  the  presence  of 
concentric  folds  on  the  posterior  slope, 

Hamilton :  New  York,  Pennsylvania,  Virginia. 

25.  G.  arcoata  (Conrad).     (Fig.  486,  ^-/)  Devonic. 
Distinguished  by  its  somewhat  elongate  form,  rounded  posterior 

extremity,  flattened  or  constricted  base,  and  by  the  extension  of 
the  concentric  folds  across  the  whole  length  of  the  shell. 
Hamilton  of  New  York  and  the  Appalachian  region. 

26.  G.  circulaiis  Hall.     (Fig.  486,  gi)  Devonic. 
Subcircular,  with  lightly  impressed  fold  and  furrows  extending 

from  beak  to  base. 

Hamilton  and  Chemung  of  New  York. 

27.  G.  communis  Hall.     (Fig.  486,  hJ\  Devonic. 


Fig.  487.     Grammysia  alveata.     (P«l.  N,  Y.,  V.) 

Elongate,  with  subangular  umbonal  slope,  oblique  sinus,  and 
strong  concentric  undulations. 

Chemung  :  New  York,  Pennsylvania. 

28.  G.  undata  Hall.     (Fig.  486,  i.)  Devonic. 
Similar  to  G.  communis,  but  has  fewer  concentric   undulations, 

a  less  angular  umbonal  slope,  broader  posterior  end,  and  a  more 
nearly  vertical  sinus. 

Chemung:  New  York,  Pennsylvania.  • 

29.  G.  bamiibalensis  (Shumard).  Mississippic. 
Similar  to  G.  communis  but  is  higher  proportionally,  and  has  a 

more  broadly  rounded  umbonal  slope. 

Characteristic  of  the  Waverly  and  equivalent  formations  from 
Ohio  to  Missouri  ;  also  in  the  Mississipic  of  Nevada. 
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XI.    Glossites  Hall. 

Elliptical,  with  short  anterior  and  lai^e,  rounded  posterior 
extremity.  Beaks  small  and  appressed.  Hinge  line  long  and 
gently  arcuate.  Umbonal  slope  prominent  only  above.  Surface 
marked  with  6ne  concentric  stria:  which  often  become  lamellose. 
Lunule  distinct.  Teeth  doubtful.  Ligament  external.  Muscular 
impressions  shallow. 

Distinguished  from  Modwmorpka  by  its  regular  elliptical  outline 
and  by  the  presence  of  a  lunule.     Devonic. 
30.  G.  lingnalis  Hall.     (Fig.  488,  a.)  Devonic. 

Length  usually  a  little  more  than  twice  the  height. 

Chemung  Group:  New  York,  Pennsylvania. 


XII.    Saffordia  Ulnch. 

Rather  small,  transversely  ovate,  equivalvc,  and  very  inequi- 
lateral, with  beaks  near  the  anterior  extremity.  .Surface  bearing 
a  moderate  umbonal  ridge  and  a  more  or  less  distinct  depression 
dorsally.  Lunule  and  escutcheon  present.  One  w cdgc-shapcd 
cardinal  tooth  and  a  posterior  lateral  tooth  present  in  left  valve 
and  corresponding  cavities  in  the  right.  Resilifer  present.  I'a!- 
lial  hne  simple. 

Differs  from  Cunea»iya'yni)\c  thicker  shell,  more  di'-tinct  nui.scu- 
lar  impressions,  arcuate  posterior  cardinal  margin,  and  dirfcreiit 
hinge  characters ;  from  Grammysia  in  the  teeth  and  in  the  gi  eater 
depth  of  the  anterior  muscle  scar.     Ordovicic. 
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31.  S.  modeata  Ulrich.     (Fig.  489,  i:.)  Ordovicic. 
Quite  small,  obliquely  ovate. 

Lower  Galena  :  Wisconsin,  Minnesota. 

32.  S.  ventralis  Ulrich.     (Fig.  489,  <?-^.)  Ordovicic. 
More  nearly  circular  than  S.  modesta. 

Upper  Cincinnati  Group  :  Wisconsin,  Minnesota. 

XIII.  Pal^eanatina  Hall. 
Left  valve  larger  than  right.  Elliptical,  with  short  anterior  and 
longer  posterior  end.  Beaks  low,  that  of  left  valve  rising  above 
that  of  right.  Umbonal  slope  prominent.  Valves  crossed  from 
beak  to  base  by  a  shallow  depression  ;  both  umbonal  ridge  and 
depression  less  prominent  in   right  valve.     Surface  covered  with 


Fig.  489.     a,  4,  Saffardia  vtntralii,  view  of  left  »«Ue  ;  c,  Saffordia  mtdtila,  left  view 
of  mternil  mold  ;  d,  t,  Psilocimtha groHdii,  left  >Dd  ordinal  views.    (Minn.  Surf.) 

fine  concentric  stria;.     Hinge  with  two  slender  processes  beneath 

the  beak.     Pallia!  line  simple.     Devonic. 

33.  P.  typa  Hall.     (Fig.  488,  b-c.)  Devonic. 

Left  valve  somewhat  gibbous  at  umbo.     Right  valve  depressed- 
convex.     Beaks  anterior  to  middle. 

Chemung  Group :  New  York. 

XIV.  Tellinopsis  Hall. 
Elliptical,  with  rounded  anterior  and  truncate  or  emarginate 
posterior  end.  Beaks  small,  subcentral.  Umbonal  slope  promi- 
nent. Surface  marked  with  concentric  strix  and  weak  radiating 
strise.  Hinge  without  teeth.  Ligament  external.  Muscular  im- 
pressions shallow.     Devonic. 
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34.  T.  subemarginata  (Conrad).     (Fig.  488,  d,)  Dcvonic. 

From  the  beak  a  flattening  or  depression  extends  to  both  the 
anterior  and  the  posterior  margin.     Type  of  genus. 

Hamilton  :  New  York,  Pennsylvania. 

XV.  Cardiomorpha  de  Koninck. 

Equivalve,  inequilateral,  oval,  gibbous.  Beaks  almost  at  the 
anterior  extremity,  prominent,  spirally  enrolled  toward  the  front. 

Hinge  line  thin,  arched.  Hinge  margin  in- 
flected nearly  at  right  angles  to  form  a  hollow 
lunette  extending  from  the  beak  nearly  to  the 
cardinal  angle.  Hinge  teeth  absent.  Pallial 
Fig.  490.      Cari/io^  jj^^^  simple.     Ordovicic  to  Carbonic. 

morpha  mtiiourun- 

sis.     (Kan.  Pal.,  35.  C.  missouiiensis  Shumard.    (Fig.  490.) 
^^/^^•)  Carbonic. 

Surface  marked  with  fine  and  crowded  concentric  stric-c. 

Coal  measures  of  Illinois,  Kansas,  Missouri,  Nevada. 

XVI.    Cardiopsis  Meek  and  Worthen. 

Valves  gibbous,  inequilateral,  subcircular,  with  short  hinge  line 
and  prominent  and  incurved  beak.  Surface  marked  with  radiating 
striae  orcostae  and  with  concentric  growth  lines.  Hinge  with  one 
or  two  cardinal  teeth. 

Differs  from  Cardiomorpha  in  the  presence  of  cardinal  teeth  and 
radial  sculpture.     Miss.-Carbonic. 

36.  C.  radiata  Meek  and  Worthen.     (Fig.  488,  e.)     Mississippic. 
Costae  sharp,  alternating  in  part.     Type  of  the  genus. 
Kinderhook  :  Indiana,  Illinois. 

XVII.  PsiLOCONCHA  Ulrich. 
Shell  very  thin,  elongate,  inequilateral,  gaping  slightly  at  both 
ends.  Hinge  plate  very  narrow,  without 
teeth.  Ligament  internal,  linear.  Mus- 
cular impressions  very  shallow,  the  poste- 
rior three  times  the  length  of  the  anterior. 
Pallial  line  simple.     Ordovicic.  Fig.  491.  PnioconJia  uior- 

nata.      (Afler  I'lrich,  I'al. 

37.  P,  grandis  Ulrich.     (Fig.  489,  d-e>^        o.,  vii.) 

Ordovicic. 
Posterior  margin  regularly  rounded  ;  anterior  angular. 
Upper  beds  of  Cincinnati  Group  of  Ohio. 


PELECYPODA—PRIONODESMA  CEA. 


387 


38.  P.  Inomata  Ulrich.     (Fig.  491.)  Ordovidc. 
Both   ends    regularly   rounded.     Surface    marked    only   with 

obscure  concentric  stride,  usually  appearing  almost  smooth. 

Lorraine  of  Ohio. 

XVIII.    Ch^ngmya  Meek. 

Thin,  equivalve,  inequilateral,  longitudinally  oblong  or  subcyl- 
indrical.  Anterior  side  rounded,  closed  ;  posterior  long,  truncated 
and  gaping.  Surface  marked  with  radiating  granules  and  with 
concentric  growth  lines.  Cardinal  margin  inflected  as  in  Allorisma. 
Teeth  absent.  Ligament  external.  Scars  of  anterior  adductors 
and  pedal  muscles  connected.  Pallial  line  with  broad,  shallow 
sinus.     Carbonic  and  Permtc. 

39.  C.  leayenworthensis  Meek  and  Hayden.     (Fig.  492.) 

Carbonic  and  Permic. 
Surface  covered  with  growth  lines  and  a  few  concentric  undula- 


FlG.  492       Chtn  m  a  If  mmiori/itmis     (K»n    Pal  ,  VI/II  ) 

lattons  which  curve  up  abruptly  behind,  parallel  to  the  truncated 
posterior  margin.     Type  of  genus. 

Coal  Measures  of  Illinois  and  Iowa  to  Colorado ;  also  Permic  of 
Kansas. 
40.  C.  mianeliaha  Swallow.  Carbonic  and  Permic. 

Smaller  than  preceding,  with  prominent  posterior  umbonal  slope. 

Coal  Measures  of  Iowa,  Illinois,  Missouri,  Nebraska  ;  Permic  of 
Kansas. 
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XIX.  Edmondia  de  Koninck. 
Ovat  or  subcircular,  gaping  anteriorly.  A  narrow  ridge  present 
behind  the  beaks.  Beaks  varying  rrom  subcentral  to  nearly  an- 
terior. Surface  marked  by  concentric  stris.  Hinge  line  thin, 
arched,  lacking  teeth.  Ligament  external,  resting  in  a  groove 
along  the  hinge  line.     Fallial  line  simple.      Devonic— Carbonic. 

41.  E.  philippi  Hall.     (Fig.  493,  a.)  Devonic. 
Distinguished  by  its  broadly  oval  form,  at  times  almost  circular, 

Flo.  493.      a,  EdmoHdia  philiffi  :  b.  E.  suhovala,  right  valve  ;   r,  E.  hurlinglonmiii. 
(Pal.  N.  v.,  V.) 

by  the  nearly  central  beaks,  and  by  the  fine  concentric  stria;  which 
often  become  lamellose, 

Chemung  Group  :  New  York,  Pennsylvania. 

42.  E.  sabovata  Hall.     (Fig.  493,  1*.)  Devonic. 
Elliptical.     Beaks  somewhat  anterior. 

Chemung  :  New  York,  Pennsylvania. 

43.  E.  burlingtonensis  White  and  Whitfield.     (Fig.  493,  r.) 

Mississippic. 
Differs  from  E.  subovala  in  the  more  anterior  beaks  and  in  the 
straighter  base. 

Lower  Mississippic  of  Ohio,  Iowa,  Missouri. 


FlC.  494,      Edmamiia  aipitnvalUmis,  right  snd  cardinal  vieus.      ( 1 1 

44.  E.  aspinwallensis  Meek.     (Fig  494,  a-i>.)     Miss. 

Greatest  convexity  of  valves  is  in  front  of  middle. 

Mississippic  of  Utah ;  Coal  Measures  of  West  Virgi: 
braska  and  Missouri. 
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XX.    FoRDiLLA  Barrande. 

Minute,  thick,  oval.  Hinge  margin  nearly  straight.  Surface 
concentrically  striated. 

This  may  be  a  bivalve  crustacean  allied  to  Estheria.  Cambric. 
45.  F.  troyensis  Barrande.     (Fig.  495.)  Cambric. 

Lower  Cambric  of  southeastern  New  York,  eastern  Massa- 
chusetts 


XXI.    Panenka  Barrande. 

Equivalve.     Length  and  height  nearly  equal, 
and  incurved.     Hinge  line  straight  or 
arcuate.  Shell  thin,  marked  by  growth 
lines    and    usually    by   strong    radii. 
Siluric— Devonic. 

46.  P.  canadensis  Whiteaves. 

Siluric. 

Subcircular  to  longitudinally  subo- 
vate ;  umbones  prominent,  surface  with 
numerous  ribs. 

Upper  Monroe  of  Michigan,  Ohio 
and  Canada. 

47.  P.  dichotoma  Hall. 


Beaks  prominent 


Fia.    496.      PantHka    diikol, 
(Pal.  N.  Y.,  V.) 


Convex  below,  gibbouf 
Schoharie :  New  York. 


(Fig.  496-) 
Devonic. 
above.     Hinge  line  short  and  straight. 


48.  P.  Tentricosa  Hall.     (Fig.  497,  a-b.)  Devonic. 

Distinguished  by  its  subcircular  form,  straight  hinge  line,  ex- 
tremely ventricose  valves,  prominent,  subcentral  beaks  and  nu- 
merous, fine  and  close  radii. 

Agoniatite  limestone  of  Marcellus  shale  :  New  York. 
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49.  P.  hero  Hall.     (Fig.  497,  d.)  Devonic. 

Distinguished  by  small  size,  small,  subcentral  beaks,  and  strong, 
distant  radii, 

Marcellus  shale:  New  York, 


Flc.  497.    a,  fi,  Paninka  ven. 
under  Ihe  beak  ;  c,  P.  poll 


right  VI 


-e ;  d,  P.  h 


'0.  lefl  vi 


(N.  V.  S„. 


50.  P.  costata  Hall.     (Fig.  498,  A)  Devonic. 
Differs  from  P.  hero  in  the  broader,  more  rounded  radii  and  in 

its  larger  size. 

Marcellus  shale  :  New  York. 

51.  P.  potens  Hall.      (Fig.  497,  c.)  Devonic. 
Large;  radii  rounded,  numbering  35  to  40. 

Hamilton  :  New  York. 
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52.  P.  robusta  Hall.     (Fig.  498,  a.)  DevonJc. 

Much  like  P.  dickoloma  but  the  plications  are  more  elevated  and 
angular  and  rarely  bifurcate. 

Portage  Group  :  New  York, 


Fic.  498.     a,  Panmka 


left  v«We.     (N.  Y.  Surr.) 


XXII.'   Ontaria  Clarke.     {Cardiola  Broderip  in  part.) 
Equivalve,  exceedingly  thin ;  beaks  not  very  prominent,  turned 
posteriorly.     Cardinal  area  beneath  the  beak  nearly  extinct.     Sur- 
face covered  with  fine  concentric  and  radiating  strix.     Devonic. 


m 


Fig.  499.    Ontaria  luiariicu/aris,  X  'i  *i(l>  enUrgements  of  cardinal  region,  X!5- 
(N.  Y.  Mem.,  6.) 

53.  0.  suborbicularifl  (Hall).     (Fig.  499.)  Devonic. 

Suborbicular ;  beak  central  to  subcentral.  Surface  marked 
with  sharp,  imbricating  concentric  stria; ;  very  fine  radial  stride  may 
be  present. 

Portage  (Naples  fauna)  of  New  York. 
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XXIIl.    Paracardium  Barrande. 
Small,  circular.     Beaks  high  and  slightly  projecting.     Surface 
marked  with  fine,  simple  radial  ribs.     Hinge  at  times  with  a  row 
of  minute  tooth-like  projections.     Siluric  and  Devonic. 


^ 


e 


F]G.  500.     Paracardium  doris  Hall,  a  small  right  valve,  X5  (aliglnly  transverse  from 
compreuioD)  i  a  larger  left  valve,  X3;  inlerior,  X  '<>■     (N-  V.  Mem.,  6.) 

54.  P.  doris  Hall.     (Fig.  500.)  Devonic. 

Beaks  minute,  incurved,  and  directed  forward.     Surface  covered 
with  20  to  25  fine,  rounded  ribs,  separated  by  narrower  furrows. 

Portage;  New  York,  Pennsylvania, 

XXIV.  BucHiOLA  Barrande. 

Cardinal  line  long  and  straight.     Beaks  pointing  forward.     A 

row  of  minute,  tooth-like  projections  often  present  on  the  outer 

edge  of  the  narrow  cardinal  area.     Surface  marked  with   a  few 


m 

i,ii 

■  -  il== 

V//4v 

'  '    \K> 

^4Jii* 

-t  i^ 

Flo.  501.     Buchiota  rtlrailriala,  conjoined  valves,  X  3  ; 
valve,  ahowing  the  thin  uplorncd  edge  of  the  hinge  lint,  X 
aharply  defined  features,  X  3-     {After  Clarke,  Mem.  6,  N.  V.  ; 

broad  plications  crossed  by  fine  lines  curved  proniiiiciUly  upward 
as  they  cross  the  ribs.     Siluric  and  Devonic. 
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55.  B.  retrostriata  von  Buch.     (Fig.  501.)  Devonic. 

Shell  very  convex.  Umbos  large,  closely  incurved.  Surface  of 
ribs  flat  or  concave  with  backward  curving  growth  lines  ;  grooves 
narrower  than  ribs. 

Portage :  New  York  (also  Genesee),  Pennsylvania,  Appa- 
lachians. 

XXV,    Ctenodonta  Salter, 

Equivalve.  Surface  smooth  or  with  concentric  growth  lines. 
Hinge  arcuate,  with  a  series  of  curved,  transverse  teeth  which  is 
at  times  interrupted  beneath  the  beaks.  Cardinal  area  not 
striated.  Ligament  small,  immediately  behind  the  beaks.  Ad- 
ductor muscle  impressions  nearly  equal,     Pallial  line  simple. 

Differs  from  Nucula  in  the  absence  of  resilifer  beneath  the  beak, 
and  in  the  absence  of  a  flattened  area  (lunule  and  escutcheon), 
Ordovictc  and  Siluric. 

Ordovicic. 


56.  C.  nasuta  (Hall),     (Fig,  502,  o,) 


a,  i,  Cimoi/imla  tsgani  \  t,  d,  C.  gititrula,  eiterior  of  righl  TcWe  and 
iDlemal  mold  of  left ;  <,/,  C.  todalit  (/=  hinge  of  right  TaWea  cnluged,  X3)  ;f>  *. 
C.  fccunda,  r\^\.  and  Mrdinal  ticws  ;  i,j,  C.  oA/ifiu,  inlcrnil  molds,  X  5  i  '^>  A  ^- 
ttlla  ;  m,  C.  albtrtina  ';  n,  C.  cahiini,  inlenial  mold  of  left  valve  -,  a,  C.  itaiuta,  left 
valve.     (Minn.  Surv.) 

Teeth  in  a  continuous  and  almost  straight  series, 

Stones  River  :  Tennessee,  llUnois,   Wisconsin,      Black  River  : 

New  Jersey,  Tennessee,  Illinois,  Minnesota,  Wisconsin,  Ontario. 

57.  C.  gibberula  Salter.     (Fig.  502,  c-d.)  Ordovicic, 

Hinge  strongly  bent.     Muscle  scars  prominent 
Stones  River :  Minnesota.     Black  River :  Tennessee,  Illinois, 

Wisconsin,  Iowa,  Ontario. 
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58.  C,  logani  Salter.     (Fig.  502,  a-d,)  Ordovicic. 
Beaks  large.     Muscle  scars  faint ;  hinge  nearly  straight. 
Black  River  :  Wisconsin,  Ontario. 

59.  C,  SOCialis  Ulrich.     (Fig.  502,  e-/.)  Ordovicic. 
Shell  very  small,  quite  inequilateral.     Convexity  moderate. 
Very  abundant  in  the  Black  River  shale  of  Minnesota. 

60.  C.  alta  Hall.  (Fig.  502,  i-^.)  Ordovicic. 
Erect,  subtriangular.     Hinge  plate  as  in  C.  obliqua. 

Galena :  Illinois,  Wisconsin,  Minnesota. 

61.  C,  levata  Hall.  Ordovicic 
Differs  from  C  albertina  in  its  greater  proportional  height  and 

convexity,  and  in  the  absence  of  a  pit  beneath  the  beak. 

Trenton  :    New    York,    New   Jersey,    Wisconsin.       Lorraine  : 
Pennsylvania. 

62.  C,  astartiformis  Salter.  Ordovicic. 
Differs  from    C,  obliqua  in   its  larger  size  (about  twice  that  oi 

the  smaller  form),  in  its  smaller  and  more  bent  beaks,  and  in  its 
stronger  and  more  irregular  concentric  striae. 

Trenton :  New  York  ?,  Quebec,  Lake  Winnipeg,  Manitoba. 

63.  C.  fecunda  Hall.     (Fig.  502,  g-h.)  Ordovicic. 
Hinge  plate  arcuate.     Muscle  scars  faint.     Form  suboval. 
Maquoketa  :  Illinois,  Iowa,  Wisconsin,  Minnesota. 

64.  C.  calvini  Ulrich.  (Fig.  502,  «.)  Ordovicic. 
Differs  from  C.  fecunda  in  its  larger  size  and  greater  posterior 

height 

Maquoketa  :  Illinois,  Iowa. 

65.  C,  obliqua  Hall.  (Fig.  502,  i-j!)  Ordovicic. 
Very   small.     Concentric  lines  comparatively    stron<;.     Hinge 

plate  bent  at  nearly  a  right  angle. 

Cincinnati  group  of  Ohio,  Indiana.     Maquoketa  of   Iowa  and 
the  Northwest. 

66.  C,  albertina  Ulrich.  (Fig.  502,  ;;/.)  Ordovicic. 
Hinge  plate  sharply  bent ;  a  small  pit  present  bciuath  the  beak. 
Upper  beds  of  Cincinnati  group  of  Ohio  and  Minnesota. 

67.  C.  machasriformis  Hall.  Silmic. 

Shell  thin,  elongate.     Beak  subanterior.      Surface  marked  w  ith 
minute,  equal,  concentric  striae.     Dimensions  i|  x  \  inches. 
Clinton  :  New  York. 
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68.  C.  equllatera  Hall.  Siluric. 
Elliptical ;  anterior  and  posterior  ends  nearly  equal.     A  groove 

extends  from  the  beak  nearly  to  the  posterior  extremity.     Dimen- 
sions i^  X  I  inches. 
Cobleskill :  New  York. 

XXVI,  NucULA  Lamarck. 
Pearly,  small,  equivalve,  varying  in  outline  from  trigonal  to 
nearly  circular  or  transversely  elliptical.  Beaks  often  subcentral, 
usually  posterior  to  the  middle  and  turned  backward.  Surface 
marked  by  concentric  striae.  Hinge  with  a  triangular  resilifer 
beneath  the  beaks  and  a  series  of  small  transverse  teeth  on  each 
side.  Two  subequal  adductor  muscle  impressions  in  each  valve. 
Pallia]  line  simple.  Interior  margins  often  crenulate.  (Probably 
a  polyphyletic  group.)     Ordovicic-Recent, 

69.  W.  Urata  (Conrad).     (Fig.  503,  d.)  Devonic. 


FiC.  503.      a,  *,  Numla  houxiloni;  c,  N.  randalli  :  d,  jV.  Ilrata  ;  t,  N.  bilKslriala  ; 
f,  N.  cothulifBtmU.     ( N.  Y.  Surv.) 

Gibbous.     Concentric  undulations  strong  and  subangular. 
Hamilton :    New    York,   Pennsylvania,   Ontario,       Onondaga : 
Indiana. 

70.  K.  randalli  Hall.     (Fig.  503,  *-.)  Devonic. 
Valves  ventricose,  their  depth  conjoined  equalling  their  height. 

Stria  fine  and  thread-like  but  interrupted,  especially  toward  the 
front,  by  growth  varices. 
Hamilton  :  New  York,  etc. 

71.  R.  bellistriata  (Conrad).     (Fig.  503,?.)  Devonic. 
DiflTers   from    N.    randalli   in    its   broadly   ovate   outline,  less 

gibbous  valves,  and  finer  striie,  usually  without  varices  of  growth 
Hamilton  :  New  York,  etc. 
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72.  N,  corbuliformis  Hall.     (Fig.  503,/.)  Devonic. 
Distinguished  by  its  small  size  and  by  its  nearly  equilateral 

triangular  form. 

Hamilton  :  New  York,  Pennsylvania. 

73.  N.  houghtoni   Stevens.     (Fig.  503,  a-d.) 

Upper  Devonic  and  Mississippic. 
Resembles  A^.  randalli  but  is  proportionally  shorter  and  the 
very  fine  concentric  lines  are  uninterrupted  by  varices. 
Chemung  :  Iowa.     Waverly :  Ohio,  Michigan. 

74.  N.  ventricosa  Hall.     (Fig.  504.)  Carbonic. 
Very  convex.     Concentric  striae  fine  and  regular. 

Coal  Measures :  West  Virginia  to  Colorado  and  Oklahoma. 

75.  N,  beyrichi  von  Schauroth.     (Fig.  505.)  Carbonic. 


Fig.  504.     Nucula  ventricosa.  Fig.  505.     A'ucula  beyrUhi. 

(Kan.  Pal.,  VI.)  (Kan.  Pal.,  VI.) 

Very  small.     Hinge  line  nearly  rectangular  at  beaks. 
Coal  Measures  of  Illinois,  Kansas,  Nebraska,  Iowa. 

76.  N.  cancellata  Meek  and  Hayden.  Cretacic. 

Subtrigonal,  rather  gibbous.  Hinge  line  sloping  abruptly  an- 
teriorly and  posteriorly  from  the  beak.  Beaks  slightly  anterior 
to  the  middle,  and  incurved  nearly  to  touch  each  other.  Surface 
marked  with  radiating  striae,  crossed  by  fine  concentric  lines,  so  as 
to  form  a  cancellate  sculpture.  Length  about  i  inch  ;  height 
about  I  inch. 

Pierre :  Montana,  North  Dakota.  Fox  Hills  :  South  Dakota, 
Nebraska,  Colorado.     Montana  of  Alberta.     Also  in  Mexico. 


Fig.  506.     Nucula percrassa^  internal  molds.      (Pal.  N.  J.,  I.) 

TT.  N,  percrassa  Conrad.     (Fig.  506.)  Cretacic. 

Large.  Surface  covered  with  irregular  concentric  lines  and  fine 
radiating  costae  most  strongly  developed  anteriorly.  Well  pre- 
served internal  casts  are  strongly  crenate  on  the  matgin. 
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lah),    Maryland, 


Riplcyan    of     New  Jersey   (Cliflwood-Wenoi 
North  Carolina,  Alabama,  Mississippi,  Texas. 

78.  N.  whitfleldi  Weller.  Cretacic. 
Differs  from  A',  percrassa  in  the  absence  of  radiating  costx  and 

marginal  crenulations. 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank). 

79.  N.  OTUla  Lea.     (Fig.  507.)  ^ocenic. 
Mai^in  very  minutely  crenulated. 

Maryland  (Aquia),  Alabama  (Midway  and  Lignitic). 

XXVII.    NucuLiTES  Conrad.     {ClHdaphorus  Hall.) 
Differs  from  Nucula  in  the  absence  of  the  rcsilifer  beneath  the 
beak,  the   row  of  teeth   extending  without  interruption  from  the 
anterior  muscle  scar  to  the  posterior,  and 
in  the  presence  of  a  nearly  or  quite  verti- 
cal partition  internally,  separating  the  ante 
nor  muscle  scar  from  the  cavity  of  the  shell 
and  extending  about  two  thirds  the  distance 
from  beak  to  base.     This  partition  leaves  a 
deep  furrow  on  the  casts  of  the  interior  of     p,^  ^^    l^Ji^  ^ula. 
the  shell  in  which  condition  specimens  of  (Md.  Geol.  Sur».) 

Nuculites  are  usually  found,     Ordovicic-Devonic. 

80.  N.  planolatus  (Conrad).  Ordovicic. 
Differs  from   N.  neglectus  in  its  smaller  size,  more  prominent 

umbonal  ridge  extending  from  the  beak  to  the  posterior  extremity, 
and  in  the  conspicuous  flattening  of  the  shell  hingeward  from  this 
ridge. 

This  species  is  the  type  of  Hall's  genus  Cleidophorus  founded 
upon  the  fact  that  no  hinge  teeth  had  been  ob- 
served and  also  because  of  the  flattening  of  the 
shell  just  noted. 

Lorraine  :  New  York,  Pennsylvania.     Utica  : 
New  York. 

N.  neglectus  Hall.     (Fig.  508,  a-c:) 

Ordovicic, 
Differs  from  A',  obhngalus  in  its  smaller  size 
■  views,  f,  inter-  ^^^   .^  .^^  subequal  anterior  and  posterior  ex- 
rI  mold,  ealaiged.  ^  ' 
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Characteristic  of  the  Maquoketa  shale  of  IHinois,  Iowa,  Wis- 
consin, Minnesota. 

82.  N.  oblongatus  Conrad.     (Fig.  509,  a-c)  Devonic. 
Elongate-ovate,  widest  anteriorly.     Beaks  appressed  and  low. 

Surface  marked  by  very  fine  concentric  striae. 

Very  abundant  in  the  Hamilton  :  New  York,  Pennsylvania, 
Virginia.  Also  present  in  Marcellus  of  New  York  and  Portage 
of  Pennsylvania. 

83.  N.  triqueter  Conrad.     (Fig.  509,  d-f,)  Devonic. 
Distinguished  by  its  trigonal  form,  prominent  arching  beaks  and 

strongly  arching  umbonal  ridge. 

Very  abundant  in  the  Hamilton  :  New  York,  Pennsylvania,  Vir- 


« 


FlU  509.     a-Cy  Xuculites  oblongatm ;  d-f^  X.  triqueter.      (N.  Y.  Surv.,  V.) 

ginia,  Ontario.     Also  present  in  the  Marcellus  of  New  York,  and 
Portage  of  Pennsylvania. 

XXVin.    PAL.EONEILO  Hall. 

Shell  A^«r///fl:-like,  with  extended  anterior  and  posterior  ends, 
and  more  or  less  defined  depression  alon<^  the  mnhonal  slope. 
Ligament  external  and  contained  in  narrow  groo\c  alon^^  tlie  car- 
dinal border.     Pallial  line  simple. 

Differs  from  Nucida,  Leda  and  Yoldia  in  the  al)sence  of  a  resili- 
fer  beneath  the  beak  and  in. having  an  external  hi^.unent  and  a 
post-umbonal  depression  externally.  Differs  from  \i{c}(!ifts  in  tlie 
absence  of  the  internal  anterior  ridge.      Devonic-1  ri  issjc. 

84.   P.  muta  Hall.      (Fig.  510,^-/.)  Devonic. 

Varying  in  outline  from  more  to  less  elonL;ate,  and  thus  resem- 
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bling  both   P.  tenuistnata  and   P.  fecunda.     Differs  from  both  in 
the  strong,  lamellose  stritc  with  very  fine  stride  intermediate. 
Hamilton  Group  :  New  York,  Pennsylvania,  Virginia. 

85.  P.  tenuistriata  Hall.     (Fig.  510,  c.)  Devonic. 
Large,  ovate,  doubly  truncate  posteriorly.     Surface  marked  with 

fine  and  often  crowded  concentric  stris. 

Very  abundant  in  the  Hamilton  of  New  York,  etc. 

86.  P.  fecunda  Hall.     (Fig.  510,  *,  /.)  Devonic. 
Differs   from  P.  tenuistriata  in  its   more  elongate  outline  and 

coarser  strice,  while  in  P-  muta  the  striae  are  still  stronger,  being 
coarse  and  lamellose. 

Hamilton  Group:  New  York,  Virginia,  Wisconsin? 
87-  P.  plana  Hall.     (Fig.  510,/.)  Devonic. 


Y\a.  Sio,  d,  i,  PaUoniilo  eonstrict 
right  TaWe ;  d,  P.  brttiU ;  r,  P.  man 
g-i,  P.  mula,  t  left  &nd  1  right  val' 
P.  tmarginala.      (Pal.  N.  Y.,  V. ) 
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Differs  from  P,  constricta  in  its  smaller  size  and  more  elongate 
form. 

Common  in  Hamilton  of  New  York,  Pennsylvania  and  Ontario. 
Marcellus  :  New  York.     Ithaca  :  New  York,  Pennsylvania. 

88.  P.  emarginata  (Conrad).    (Fig.  510,  w-/.)  Devonic. 
Posterior   margin   deeply   emarginate   owing   to  the  strongly 

marked  ridge  and  depression  on  the  umbonal  slope.  Concentric 
striae  strengthened  into  distant  lamellose  ridges  with  finer  striae 
between. 

Hamilton :  New  York  and  Appalachian  region.  Portage : 
New  York. 

89.  P.  constricta  (Conrad).     (Fig.  510,  a,  b,)  Devonic. 
Basal  margin  rounded  anteriorly  and  slightly  constricted  pos- 
teriorly.   Surface  striae  thread-like,  often  obsolescent. 

Hamilton  :  Appalachian  and  interior  regions.  Portage  and 
Chemung  of  New  York  and  Pennsylvania. 

90.  P.  brevis  Hall.     (Fig.  510,  rf.)  Devonic 
Similar  to  P,  constricta  in  general  outline  but  is  more  gibbous, 

less  curved  along  the  basal  margin,  and  only  very  slightly  con- 
stricted posteriorly. 

Chemung  :  New  York,  Pennsylvania. 

91.  P.  marshallensis  Winchell.    {P.  truncata  Hall.)    (P^'g.  5 10,  c) 

Mississippic. 

Distinguished  by  the  nearly  parallel  basal  and  cardinal  margins, 
the  short  anterior  portion,  the  truncate  posterior  margin,  and  the 
fine  striae,  which  though  in  parts  crowded  do  not  rise  into  varices. 

Waverly  of  Ohio  ;  Marshall  group  of  Michigan. 

92.  P.  sulcatina  (Conrad).     (Fig.  510,  7.) 

Upper   Devonic  and  Mississi|)pic. 

Valves  gibbous,  regularly  rounded,  with  no  marked  truncation 
or  constriction.  Concentric  elevations  sharp  and  lanullo^c  inter- 
spersed with  finer  concentric  striae. 

Chemung:  Iowa.     Waverly:  Ohio,  Micliigan. 

XXIX.   Leda  Schumacher.     (^Xucnhvia  \\\\\<,\ 

Porcelainous,  often  somew-hat  crescent-slia[)ed  uM^  l>'^>^J^i^cd 
posteriorly.  Rounded  anteriorly.  Beaks  often  tumid,  tiiincd  pos- 
teriorly.    Surface  concentrically  striated.      Hini;^    with   a   line   o\ 
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minute  teeth,  interrupted  at  beak  by  a  triangular  resilifer.  Muscle 
impressions  two  and  small.  Pallial  sinus  small.  Differs  from 
Nucula  in  its  more  porcelainous  structure,  the  presence  of  a  pallial 
sinus  and  in  the  usually  entire  margins  of  the  valves  ;  also  differs 
usually  in  outline.     Siluric-Recent. 

93.  L.  rostellata  (Conrad).     (Fig.  511,  rf.)  Devonic. 
Very  small.     Differs  from  L,  diversa  in  its  more  elongate  out- 
line, more  recurved  posterior  extremity,  and  finer  striae. 

Hamilton  :  New  York,  Pennsylvania,  Ontario.    Portage :  Penn- 
sylvania. 

94.  L.  diversa  Hall.     (Fig.  511,  r.)  Devonic-Mississippic. 
Very  small.     Length  about  twice  the  height. 

Hamilton  and  Portage  of  New  York  and  Pennsylvania.     Bed- 
ford shale  of  Ohio. 

95.  L.  pandoriformis  Stevens.     (Fig.  511,  a,  *.)       Mississippic. 


a  !■  -^=.^     b 

Fig.  511.     a,   ^,  Leda  pandoriformis;    c,    L,  diversa:   d,  L.  rosteilata^  c  and   d 

enlarged,  X  2-     (!'»»•  N.  Y.,  V. ) 

Large,  with  posterior  extremity  attenuate  but  subtruncate  at  its 
end. 

Waverly :  Ohio,  Michigan. 

96.  L.  bellistriata  Stevens.     (Fig.  512,  a,  b,) 

Mississippi  c-Permic. 
Large.     Surface  covered  with  fine  and  regular  concentric  striae. 


Fig.  512.     tf,  ^,  Leda  bellistriata  (Ind.  Surv.);  c^  Leda  parva,  right  vaWe 

(Md.  Surv.). 

Widely  distributed  in  the  Carbonic  from  Ohio  to  Colorado. 
Also  in  Mississippic  of  Tennessee  (Waverly  Group)  and  Michigan 
(Marshall  Group).     Upper  and  Lower  Permic  of  Kansas. 
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97.  L.  parva  (Rogers).     (Fig.  512,  c)  Eocenic. 

Minute  (length  about  \  inch).     Sharp  obh'que  sulcus  and  sharp 

concentric  lines  present. 
Atlantic  and  Gulf  regions. 

98.  L.  eborea  Conrad.  (Fig.  513.)     Eocenic. 
Distinguished  by  its  almost  triangular  and 
Fig.  513.    Leda  eborea.  equilateral   form.     Surface  smooth  and  pol- 
'    tcr    ams.)         Jshed.     Length  usually  about  \  inch. 
Abundant  in  Midwayan  of  Gulf  region. 


XXX.    YoLDiA  MoUer. 

Compressed,  lanceolate,  gaping  behind,  and  more  or  less  pro- 
longed and  tapering  posteriorly.  Beaks  turned  backward.  Sur- 
face nearly  smooth.  Hinge  as  in  Nucula.  Pallial  sinus  deep. 
Differs  chiefly  from  Leda  in  the  gaping  valves  and  in  the  deep  pal- 
lial sinus.     Cretacic-Recent. 

99.  Y.  septariana  Cragin.  Cretacic 
Elongate,  subovate,  with  beaks  anterior  to  middle.     Hinge  line 

sloping  abruptly  on  both  sides  from  the  beaks.  Teeth  16-20  in 
front  of  the  beaks  and  21-29  behind.  Surface  marked  with  con- 
centric lines.     Length  \  inch ;  height  \  inch. 

Very  abundant  in  septaria  of  the  Benton  (P^aglc  Ford)  of  Texas. 

100.  Y.  evansi  Meek  and  Hayden.     (Figs.  514-515.)     Cretacic. 


Fig.  514.  Yoldia  evansi ,  internal 
mold  showing  pallial  sinus  and 
hinge-denticles.   (After  Meek.) 


Fig.  515.  )'o!iiia  <:''?// ^/  (up|H'i  i, 
left  valve;  ) ',  s- iLui.i  [Icwcij. 
left  valve.      (Alter  Met-k.  ) 


Outline  similar  to  that  of  Y,  longifrous  hui  the  sIkII  is  smaller 
(length  not  exceeding  ^  inch),  and  the  surface  is  niDie  nearl\- 
smooth,  the  concentric  striae  being  very  obscure. 

Fox  Hills  :  South  Dakota,  Montana,  Assniiboia.  rierie  :  M(mi- 
tana  (Claggett),  North  Dakota  (Bearpaw).     Also  W'y. )^un^^ 


PELECYPODA—PRIOMODESMACEA.  403 

loi.  T.  longifrons  (Conrad).     (Fig.  516,)  Cretacic. 


Fig.  516.      Yetdia  hitgifrom;  wiib  enUi^emeni  of  hinge.     (N.  J.  Pal.,  I.) 
Surface  of  shell  polished,  marked  only  by  fine  concentric  growth 
lines. 

Ripleyan  of  New  Jersey  (Woodbury),  Mississippi,  Arkansas. 

102.  Y.  scitula  Meek  and  Hayden.     (Fig.  515.)  Cretacic. 
Smaller  than  Y.  longifrons  (length  about  \  inch)  and  marked 

with  distinct  and  regular  concentric  lines,  which  are  strong  on  the 
middle  of  the  valves. 

Fox  Hills  :  South  Dakota,  Montana.     Pierre  :  Montana.     Mon- 
tanan  :  Assiniboia. 

XXXI.  Paballelodon  Meek  and  Hayden. 
Elongate  to  subquadrate.  Anterior  end  angular  at  cardinal  line 
and  rounded  below.  Posterior  end  rounded  or  obliquely  subtrun- 
cate.  Beaks  anterior  to  middle.  Hinge  line  long  and  straight. 
Concentric  strife  often  lamellose.  Hinge  with  several  small,  diverg- 
ing teeth  beneath  the  beak  and  two  to  four  long,  lateral  teeth 
near  the  posterior  extremity,  Ligament  external.  Pallial  line 
simple.     Devon  ic— Tertiary. 

103.  P.  chemungenais  Hall.    (Fig.  517,  a.)  Devonic. 


\  valve  ;  b,  c,  P.  hamiUonia.  right 
jnjunclion.     (Pal.  N,  Y.,  V.) 

Distinguished  by  its  narrow  form,  truncated  posterior  end,  and 
anterior  constriction  of  the  base.  Concentric  lines  irregular  and 
lamellose. 

Chemung  :  New  York,  Pennsylvania. 
104.  P.  hamiltoniieHall.    (Fig.  517,^,  r.)    Devonic-Missi.ssippic. 

Differs  from  P.  chemungensis  in  its  broadly  rounded  posterior 
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end,  the  absence  of  a  sharp  constriction  in  the  basal  margin,  and 
in  the  presence  of  regular  concentric  varices. 
Abundant  in  Hamilton  :  New  York,  Penn- 
sylvania,    Maryland,    Ohio.       Mississippic : 
Ohio,  Nevada. 

Fic.  518.     Para/uhdM  105.  P.  tentiistriatus  Meek  and  Worthen. 
aiseMus.     (Km.  p«].,  Mississip[»c  and  Carbonic. 

■'  Strong  radiating  lines,  scarcely  visible  ante- 

riorly.    Umbo  large  ;  anterior  end  rounded  ;  length  |  inch. 

Waverly  :  Ohio.     Coal  Measures  of  Ohio-Nevada. 
106.  P.  obsoletus  Meek,     (Fig.  518.)  Mississippic-Carbonic, 

Base  a  little  sinuate  medially  and  nearly  parallel  with  the  hinge 
line. 

St.  Louis  of  Indiana.   Coal  Measuresof  West  Virginia-Colorado. 

XXXII.  Nemodon  Conrad. 
Equivalve,  thin,  small,  transversely  elongate,  with  sinuous  base. 
Beaks  depressed  and  anterior  to  middle.  Hinge  area  narrow,  long 
and  nearly  straight.  Teeth  consisting  of  a  ftw  minute  granular 
denticles  directly  under  the  beak  ;  lateral  teeth  few,  long,  linear, 
parallel  to  the  hinge  margin.     Laterals  longer  tiian  in  Ciiculhca. 


P'IC.  519.     Ntmodon  breiiifrons,  wiih  enlaigcmeiil  of  t.ii 

Surface  marked  with  very  obscure,  punctate,  1 
concentric  lines. 

Distinguished  from  Area  and  Pm-allclodoii  by  J 
107.  N.  vancouverensis  Meek. 

Hinge  and  basal  margins  nearly  parallel.  V' 
squarely  truncate  and  the  two  extremities  ncirl; 
Length  of  smill  specimen  \  inch  ;  height  \  inch. 
with  numerous  prominent  radiating  ribs.  Unilii 
more  elevated  than  that  of  N.  brevifions. 

Horsetown  ;  California,  Oregon,     Chico  ;  C.ili 
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108.  K.  brerifrons  Conrad.     (Fig.  519.)  Cretadc. 
Radiating  lines  nearly  obsolete.     Umbonal  Hdgc  rounded. 
Ripleyan  of  New  Jersey  (Cliffwood,  Wenonah  ?),  North  Carolina, 

Mississippi. 

109.  If.  eafalensis  (Gabb).     (Fig.  520.)  Cretacic. 


X2|^w^'w^^^^^B55  I 


Fig.  sm.     Ntmodim  lufaltttiU,  with  cirdm«l  rosrgin  enlarged.     (N.  J.  P«l.,  1.) 

Valves  marked  with  a  mesial  depression,  producing  a  slight 
emargination  of  the  base.     Radiating  striae  fine  and  numerous. 

Ripleyan  of  New  Jersey  (Merchantville-Tinton),  Georgia,  Ala- 
bama, Mississippi,  Arkansas, 
tio.  N.  salcatinus  Evans  and  Shumard.  Cretacic. 

Similar  to  N.  eufahnsis  in  outline  but  very  small  (length  slightly 
over  \  inch)  and  with  mesial  depression  broad  and  deep. 

Coloradoan  :  Utah,  South  Dakota.     Montanan  :  Montana. 

XXXIII.    CucuLL^A  Lamarck. 

Similar  to  Area  but  hinge  with  short  central  transverse  or 
oblique  teeth  and  two  to  five  short  lateral  teeth  nearly  parallel  to 
the  hinge  line.     Posterior  adductor  scar  fixed  to  a  thin  raised  plate. 

The   subgenus  Idonearca   includes  in  general  the  forms  with 
thicker  shells  and  fewer  teeth  than  the  typical  CuculleBa.     Jurassic 
-Recent. 
Ill,  C.  vulgaris  Morton.     (Fig.  521.)  Cretadc. 


Fta.  531.     Cuitilliza  vulgarit,  iDtemal  molds.     (,N.  J.  Pal.,  I. ) 

Its  internal  molds  differ  from  those  of  C.  tippana  in  being  more 
oblique,  with  longer  beaks. 
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Jerseyan    of  New   Jersey  {characteristic  of  the   Hornerstown 
marl),  Maryland  (Monmouth). 


KiG.  522 


Cucu/laa  lifpana.     (N.  J,  Pal.,  I-) 


112,  C.  tippana  Conrad.     (Figs,  522-523.)  Cretacic, 

Basal  margin  nearly  straight';  pos- 
terior obliquely  truncate. 

Ripleyan  of  New  Jersey  (Marshall- 
town-Tinton),  Texas  (Navarro),  Mis- 
sissippi. 

113.  C.  neglecta  Gabb.  Cretacic. 
Smaller  than  C.  tippana  with  more 

rounded  outlines, 

Ripleyan  of  New  Jersey  (Merchant- 
ville  and  Navesink).  Alabama. 

114.  C.  antrosa  Morton.    (Fig,  524.) 
Cretacic. 


Fig,  524.     Cutu!h€a  anlroui,  iiilernnl  nmlJs.     (N    \.  I'.il,,  I.  i 
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Subglobose.  Its  internal  molds  differ  from  those  of  C.  tippana 
in  the  more  rounded  outline  and  usually  larger  size. 

Ripleyan  of  Arkansas,  Texas,  New  Jersey  (characteristic  espe- 
cially of  the  Merchantville,  also  occurs  in  the  Navesink). 

115.  C.  troncata  Gabb.  Cretacic. 
Differs  from  C.  gigantea  in  the  narrower  and  more  pointed  and 

upright,  nearly  central  beaks, 
Chico :  California,  Oregon. 

116.  C.  gigantea  Conrad.     (Fig.  525.)  Eocenic. 
Varying    much    in    size.     Surface    covered    with    numerous 

radiating  strise  and  concentric,  growth  lamellze. 


Fig.  5*5.      Cucutlita  giganlia,  left  valve  fmio  wiihin  kod  wilboul,  X  fi- 
(Md.  Surv.) 

Throughout  the  Eocenic  of  Maryland  and  Virginia ;  Lignitic  of 
Gulf  states. 

XXXIV.    Trigonarca  Conrad. 

Differs  from  Cucullaa  in  its  somewhat  trigonal  form,  obliquely 
truncated  posterior  margin,  and  somewhat  angular  posterior  basal 
extremity.     Hinge    curved.      Teeth    radially    arranged.     Hinge 
area  divaricately  furrowed,     Cretacic  and  Tertiary. 
117,  T.  obliqua  Meek.     (Fig.  526,  a-e.)  Cretacic, 

Beaks  small,  depressed.     Posterior  umbonal  slope  prominent. 
Both  muscle  impressions  are  bordered  by  elevated  ridges. 

Coloradoan  :  Colorado  (Pugnellus  sandstone),  Utah. 

XXXV,    Breviarca  Conrad. 

Small,   suborbicular,  with  more  or  less  rounded  extremities. 

Surface  nearly  smooth  or  marked  only  with  fine  radii.     Hinge 
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Fig.  516.  7'Hgmarca  « 
of  left  lalve  ;  d,  posterior  vie 
ipecimen  1  /,  hioge  of  right  »tve. 


area  with  r 
Cretacic. 


,  left  Til<re  of  a  large  spec 
t,  shell  on  right  valve 
(After  Stanton.) 


nute  vertical  stride.     Denticles  very  fine  and  crowded. 


1 18.  B.?  siouzensis  (Hall  and  Meek).  Cretacic. 

Anterior  border  vertically  subtruncate  but  convex  along  tlie 

middle  and  rounding  rather  abruptly  into  the  base  and  hinye  line. 

Posterior  side  abruptly  truncate  above,  narrowly  rounded  below. 
Jicaks  Bubcentral,  nearer 
the  posterior  end, slightly 
or  not  at  all  oblique. 
Distinguished  from  other 
species  by  its  large  size 
(length   nearly 


glitl 


less) 
lit  basal 


Ftl.  N.  J. 


1 19.  B.  saffordi  (Gabb).     (Fig.  527.) 
Surface  covered  with  fine  radiating  strix. 
Ripleyan  of  New  Jersey  (Woodbury),  Tennessee. 


:  Smith  Da- 
(WoodbinL'V 
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120.  B.  ezigua  (Meek  and  Hayden).  Cretadc. 

Is  proportionally  higher,  shorter  and  more  gibbous   than  B. 
saffordi,  but  of  about  same  size. 

Pierre :  Montana,  South  Dakota. 


XXXVr.  CvRTODONTA  BilHngs. 
Equtvalve.  Shell  convex,  usually  heavy.  Beaks  prominent, 
incurved,  situated  in  the  anterior  third  of  the  shell.  Surface 
marked  with  concentric  lines.  Hinge  plate  strong.  Cardinal 
teeth  two  to  four,  strongly  curved,  situated  mostly  in  front  of  the 
beaks.  Posterior  lateral  teeth  two  or  three,  strong,  elongate, 
slightly  curved  and  oblique.     Two  adductor  scars  present ;  the 


FiC.  51S.      S'f,  Cyrloionla  subBvaU 

posterior  the  larger  but  less  impressed.     Pallial  line  simple.     Or- 

dovicic  and  Siluric. 

121.  C.  billingai  Ulrich.     (Fig.  528,  d,  e.)  Ordovicic. 

Internal  umbonal  furrow  and 
ridge  present. 

Upper   Stones    River :    Illi- 
nois, Wisconsin,  Minnesota. 


122.  C.  grandis  Ulrich.     (Fig. 

529.)  Ordovicic. 

Large.  Surface  smooth, 
marked  with  fine  concentric 
growth  lines. 

Trenton  and  Cincinnati 
Groups:  Pennsylvania,  Kentucky,  Tennessee,  Wisconsin,  Minne- 
sota, Iowa. 


FlO.     519.        Cyrladvnla    grandis,     X  \- 

( Minn.  Surv. ) 
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123.  C.  subovata  Ulrich.     (Fig.  528,  ei-c.)  Ordovicic. 
Hinge  rather  short.     Surface  nearly  smooth,  but  with  age  de- 
veloping strong  marginal  growth  lines. 

Upper  Stones  River  of  Kentucky.     Black  River  of  Wisconsin. 

124.  C.  undulostliata  Hall.  Siluric. 
Surface  marked  with  strong  concentric  folds,  covered  with  fine 

undulating  concentric  striae. 
Rochester  shale  of  New  York. 

125.  C.  canadensis  (Hall).     {Me^alomus  cana^/ensis  Ha.]\).     (Fig. 

530,)  Siluric. 

Shell  extremely  thick,  ovoid,  its  depth  equal  to  its  height.     Sur- 
face concentrically  striated.     The  space  within  the   shell,  beneath 


Flo.  530.      Cyrlodonla  (^Mtgalemus)  cetiad/ 


the  beaks  and  extending  over  half  way  to  the  base  of  the  valves 
is  very  much  thickened  so  that  an  internal  mold  .shows  two  pro- 
jections at  the  hinge  line  instead  of  the  sin^jlc  one  of  tlic  beak  as 
usual  in  Cyrtodonta. 

Guelph  :  Ohio,  Wisconsin  and  Ontano. 

XXXVII.  Megambom.v  Ihill. 
Equivalve  or  nearly  so,  gibbous,  inequilateral,  uiili  ^ilol■tc^ 
anterior  end  which  bears  aslrong  muscularinl|)n■s^j,,^,  ['osiciiof 
extremity  expanded  and  compressed,  frequently  win-  like.  .Sur- 
face marked  with  concentric  growth  lines  and  uiun  \iiih  ftiic 
radiating  striacr.  Teeth  numerous,  in  the  antciiur  piutinn  nf  iln.- 
hinge. 
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Differs  from  Ambonyckia  in  the  strong  anterior  muscular  impres- 
sion and  the  numerous  teeth  in  the  anterior  portion.  Siluric— Car- 
bonic. 

126.  M.  lata  Hall.  Devonic. 
Anterior   slope    oblique ;    posterior    basal    margin   expanded. 

Gibbous  in  the  middle  and  in  the  umbonal  region. 
Helderbei^ian  :  New  York,  Oklahoma. 

127.  M.?  aviculoidea  Hall.     (Fig.  531.) 

Upper  Siluric  and  Lower  Devonic. 

Surface  marked  with  fine  concentric  striae  _  ,_    _,, 

which  are  unequally  lamellosc.     This  may 
be  a  Pterinea. 

Distinguished  from  similar  species  of 
other  genera  by  the  very  small  anterior  ear, 
the  strong  anterior  muscle  scar  characteristic 
of  the  genus,  and  the  posterior  wing,  not  de- 
fined from  the  rest  of  the  shell  by  sinus  or 
change  of  ornamentation. 

Manlius  :  New  York,  New  Jersey.     Helderbci^ian  :  New  York. 

128.  M.  suborbiculariS  Hall.     (Fig.   532.)  Devonic. 
Anterior  muscular  impression  prominent  on    internal    molds. 

Type  of  the  genus. 

New  Scotland  :  New  York. 


Fig.  531.  Mtgamba- 
'a  f  aviculoiiiea,  led 
Ive,   (Pal.N.  Y.,I1I.) 


Fiti.  53a.     Mtgamhonio  iuhorbicalarii,  a,  left  side  of  ii 
impruuon  ;  i,  profile  of  posterior  side  of  same. 


;iaui  mold  showing  m 
(Pal.  N.  Y.,  III.) 


129.  M.  OTata  Hall.  Devonic. 

Distinguished  by  its  nearly  symmetrically  ovate  form  with  the 
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anterior  side  a  little  more  regularly  curved  than  the  posterior,  and 
by  the  subacute  beak. 

New  Scotland  :  New  York. 
130.  M.?  lamellosa  Hall.     (Fig.  533.)  Devonic. 

Both  ears  separated  from  the  body  of  the  shell  by  a  depression. 
Lamellose  strias  more  or  less  prominent. 

Oriskany :  New  York— Maryland. 


Fig,  533.     Afrgambania  ?  lamrlhia.     (l'»[.  \.  V.,  111.) 

XXXVIII.  ORTONEM.A    Ulridi. 

Equivalve,  very  inequilateral.  Beaks  and  umbonal  ridge  mod- 
erately prominent.  Surface  marked  with  concentric  strire.  Hinge 
like  that  of  Cyrtodonta  but  with  cardinal  teeth  stronger  and 
placed  immediately  behind  the  beaks.  Adductor  scars  subequa!. 
Ordovicic. 
131,   0.  hainesi  S.  A.  Miller.      (Fig.  534.)  Uiiper  Or(lo\icic. 

Concentric  stride  fine.  Umbonal  ridge  nitiicr  strong.  Typi:  of 
the  genus.     Uppermost  beds  of  Cincinnati  Gron|)  uf  liidiaiKi. 

XXXIX.  Vanuxemea  Billings. 

Differs  from  Cyrtondonta  in  the  more  nearly  tcrmiii.LJ  beaks,  and 
in  the  anterior  adductor  muscle  scars  being  excavated  out  o{ 
the  hinge  plate.  An  internal  umbonal  ridge  is  well  dcveinpcd. 
Ordovicic. 
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FlO.  534.     OrtoHilla  iaineii.     (Ohio  Geol     VII      After  llnch.) 


132.  V.  terminalia  Ulrich.     (Fig.  535,  ^-»-)  Ordovicic. 

Beaks  terminal.     Anterior  muscle  scars  almost  hidden. 
Upper  Stones  River  of  Wisconsin,  Minnesota. 


Fig.  535.  a-c,  I'anuxiniia  duianensii :  d-/,  (1  imjona/d,  right  and  cardinal  vi 
g-i,  V.  Itrminalis,  internal  molds,  left,  rigbt  and  anterior  views  ;_/',  V.  rolundaft 
y.  hayniana,  right  inlema]  mold.     [Minn.  Surv.) 
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133.  V.  dizonensis  Meek  and  Worthen.     (Fig.  535,  a-c.) 

Ordovidc, 
More  oblique,  more  convex,  and  with  more  rounded  hinge  ex- 
tremities than  V.  umbanata. 

Upper  Stones  River  of  Illinois,  Wisconsin,  Minnesota. 

134.  V.  rotundata  Hall.     (Fig.  535,/)  Ordovicic. 
More  erect,  with  more  circular  outline  than  V.  dixonensis. 
Upper  Stones  River  of  Wisconsin,  Minnesota  ? 

135.  V.  umbonata  Ulrich.     {Fig.  535,  </-/■)  Ordovicic. 
Shell  substance  rather  thin.     Cardinal  teeth  long. 

Black  River :  Kentucky,  Minnesota. 

136.  V.  hayniana  Safford.     (Fig.  535,  -&.)  Ordovicic. 
Not  so  high  as  V.  Htnbonata  and  with  longer  hinge  line. 
Trenton  :  Pennsylvania,  Kentucky,  Tennessee,  Minnesota. 


XL.   Whitella  Ulrich. 
Differs  from    Cyrtodonta  in  its  thinner  shell,  the  presence  of  a 
longitudinally  striated  area  extending  posteriorly  from  the  beaks,  an 


Fig.  S36.      fl,  *.    Whitella  tiofiiklx,  left  vaUt  an.l   It 
gularis;  e,/.  If.  ^filricesa,  right  and  anterior  views  of  ii 
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utnbonal  ridge,  anterior  leeth  merely  two  to  five  oblique  folds  and 
posterior  lateral  wanting ;  internal  ligament  supported  by  a  ridge 
in  each  valve  which  is  at  times  mistaken  for  a  posterior  tooth. 
Ordovicic-Silu  ric. 

137.  W.  megambona  Whitfield.    (Fig.  537,  a,  b.)        Ordovicic. 
Hinge  line  very  short.     Striated  area  very  short  and  narrow. 
Upper  Stones  River  of  Wisconsin,  Minnesota. 

138.  W.  scofieldi  Ulrich.     (Fig.  536,  a,  b.)  Ordovicic. 
Outline  different  and  hinge  and  striated  area  longer  than  in  W. 

megambona. 

Upper  Stones  River  of  Minnesota. 


.^ 


f   Fig.  537.      a,  *,   Whitdla  mfgambena,  right  v«lve  ;  (,  W.  obliquala,  left  ir 
mold;  d-f,  PltlkeiaTilia  umbenala.     (Minn.  Siirv. ) 

139.  W.  Tentricosa  Hall.     (Fig.  536,  e,f)  Ordovicic. 
Very  convex. 

Black  River-Trenton  :  New  York,  Minnesota?,  Canada. 

140.  W.  obliquata  Ulrich.     (Fig.  537,  r.)  Ordovicic. 
Subquadrangular,  very  oblique. 

Cincinnati  Group  :  Ohio,  Indiana,  Minnesota. 

141.  W.  quadrangnlaiis  Whitfield.    (Fig.  536,  r,  </.)    Ordovicic. 
More  convex,  less  oblique,  than  W.  obliquata  with  larger  beaks 

and  wider  cardinal  area. 

Upper  beds  of  Cincinnati  Group  :  Ohio,  Illinois,  Minnesota. 
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XLI.    Plethocardia  Ulrich. 
Very  similar  to  Wkitella  but  differs  from  that  genus  in  the  large 
and  strong  cardinal  process  which  projects  forward  and  downward 
from  just  beneath  the  beak  in  each  valve  ;  also  differs  in  the  deeply 
impressed  anterior  adductor  scar  mar- 
gined on  the  inner  side  by  a  curved 
ridge  extending  from  the  under  side  of 
\    the  cardinal  process.     Ordovicic. 
142.  P.  nmbonata  Ulrich.    (Fig.  537, 
d-f.)  Ordovicic. 

Type  of  the  genus. 
Black    River:    New    York,    Ken- 
tucky, Minnesota. 

XLII.      ISCHYKODONTA    Ulrich. 

Valves  thick.     Beaks  .small,  ante- 
rior.    Hinge  plate  wide,  without  pos- 
terior lateral  teeth  but  with  two  strong 
cardinal  teeth  in  the  left  valve  and  one 
unifn-  large  one  in  the  riglit.     Ligamt-iit  in- 
mold;   ternal  posterior  to  the  beaks.    Anterior 
'   '"  ■   muscle  scar  sliarply  defined  on  the  in- 
ner side  by  a    rid^'e   extending  from 
the  cardinal  teeth  to  the  base  of  the  scar.     Orduvicic. 


Fig.  538.  Isihyrodmta 
aides,  interior  and  interriHl 
exterior    of    right     vaWe. 

Ohio,  vn,) 


143.  I.  unionoides  Meek.     (Fig.  538.) 
Surface  marked  with  a  few  distant  growth  Jiii 
Middle  beds  of  Cincinnati  Group:  Oliio,  Kct 

144.  I.  modiolifonnis  Ulrich.     (Fig.  539.) 
Elongate.     Surface  marked  with  siit 

regular  concentric  furrows  and  ridges. 

Upper  beds  of  Cincinnati  Group:  Ind  , 

ana. 

145.  I,  truDcata  Ulrich.     (Fig-  540.) 

Ordovic  c 
Subquadrate.     Posterior  margin  tru 

cate    rounded.      Surface    marked   with  t 

few  sublamellosc  growth  lines. 

Near  top  of  Cincinnati  Group  :  Ohio,  Imhaiu 


Or.loi 
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Fig.  540.     Ischyrodonta  truncata,     (After  Ulrich,  Pal.  Ohio,  VII.) 

XLIII.    Arca  Lamarck. 

Shell  thick,  ventricose,  trapezoidal.  Beaks  conspicuous,  distant, 
separated  by  an  area  which  has  many  ligamental  grooves  con- 
verging from  the  hinge  margins  to  the  beaks. 
Surface  radially  sculptured.  Hinge  line  wide, 
straight,  transversely  dentate ;  teeth  small 
and  similar  (taxodont).     Cretacic-Recent.  ^'°-  54i.    Arcaguin- 

rr^,  .     *         ,  1*    •  1     1    •    .  1         1  decemradiata.       Internal 

This  has  been  divided  into  several  subgen-  ^^j^  (After  Whitfield, 
era  of  which  Barbatia  is  one.  Pal.  N.  J.,  I.) 

146.  A.  quindecemradiata  Gabb.  (Fig.  541.)  Cretacic 
Rather  small,  ventricose  and  very  inequilateral ;  anterior  round- 
ing rapidly  into  basal  margin ;  beaks  slightly  incurved,  a  little  in 
front  of  the  mid-length  of  the  hinge  line ;  obliquely  truncate 
posteriorly ;  surface  with  coarse  rounded  ribs. 

Jerseyan  (Vin  cento wn)  of  New  Jersey. 

XLIII  A.    Barbatia  (Gray)  Adams. 

Central  teeth  smallest  and  vertical  ;  lateral  teeth  becoming 
gradually  larger,  more  distant,  and  more  oblique.  Periostracum 
hairy.     Cretacic-Recent. 

147.  B.  micronema  (Meek).     (Fig.  542.)  Cretacic. 
Growth  and  radiating  lines  faint.     Beaks  in  anterior  fourth. 
Colorado  Group  of  Wyoming,  Utah,  Texas.     Dakota  of  Texas. 

148.  B.  cuculloides  (Conrad).  Eocenic-Oligocenic. 
Valves  marked    with  strong,  subcentral  sinus.     Posterior  side 

elongated,  strongly  ribbed,  and  carinated ;  anterior  end  truncate. 
Surface  reticulate  by  strong  growth  lines  passing  over  the 
radiating  ribs. 

Eocenic :  Georgia,  Alabama,  Mississippi,  Arkansas.  Lower 
Oligocenic ;  Mississippi. 
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FlO.  541.      B.trbalic 


/■D«;ma,  ng  hi  valves       (L    ^i    L    S      lull,  iq6,) 


XLIV,  Glvcimeris  Da  Costa.  {Pectunciihis  Lamarck.) 
Shell  thick,  equivalve,  suborbicular,  almost  equilateral.  Umbos 
central,  slightly  curved  posteriorly,  separated  by  a  small  triangular 
area  provided  with  diverging  grooves  for  the  ligament.  Hinge 
with  an  arched  row  of  strong,  transverse  teeth,  obliterated  at  the 
center  in  older  forms  by  the  growth  of  tlie  area.  Margins  of 
valves  crenulate  inside.  Adductor  scars  subcqual.  Pallial  h"ne 
with  a  very  small  sinus.  Cretacic-Recent. 
149.  G.(Axinea)subaustraUs(d'Orbigny).  (Fig.  543.)  Cretacic. 
Subcircular,  very  slightly    oblique.     Hcaks    ,strunL;Iy    elevated 


Fig.  543.      Clyiimeris  {Aiinca)  uibauHralis.      C 

and  pointed.     Surface  covered  with  concentric 
fine  radiating  costx. 

Ripleyan  of  New  Jersey  (Merchantville-Tint 
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150.  G.  congesta  (Conrad).  Cretacic. 

Differs  from   G.  sudausira/is  in  its  smaller  size,  more  elliptical 
form,  and  straighter  hinge  line. 

Ripleyan  of  New  Jersey  (Cliffwood— Wenonah),  North  Carolina. 


151.  G.  idonea  (Conrad).     (Fig.  544.)  Eocenic. 
Lai^er.     Surface  marked  with  obscure  radiating  strix. 
Pamunkey  of  Maryland,  Lignitic  of  Georgia  and  Alabama. 

XLV.    Pterinea  Goldfuss 
Inequtvalve,  very  inequilateral.     Left  valve  convex  ,  right  valve 
flat.       Hinge   margin    constricted   into   ears       Surface    radially 
sculptured    or   smooth.      Ligmental    area   extendmg    on    both 
sides  of  the  beak  and  longitudin- 
ally grooved.    Anterior  teeth  trans- 
verse ;   posterior    elongate,    nearly 
parallel  to  the  hinge  line.    Anterior 
muscle    scar   small.      Pallial    line 
simple.     Ordovicic-Carbonic. 

152.  P.  demissa  (Conrad).  (Fig. 
545.)  Ordovicic. 
Distinguished  by  its  strong  cc 

centric  growth  lines  and  large  ; 
tenor  ear. 

Cincinnati  Group  :  New  York— Iowa  ;  Wisconsin. 

153.  P.  emacerata  (Conrad).     (Fig.  546.)  Siluric. 
Right  valve  flat,  smooth,  with  striated  wing.     Left  valve  convex, 

with  strong  radii  crossed  by  concentric  stri^. 


Flc.  545.  Plerinia  dtmiisa.     (Geol. 
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Clinton  and  Niagara  ;  New  York,  New  Jersey  (Decker  Ferry), 
New  Hampshire  ? 

154.  P.  striacosta  McChcsney.     (P.  brisa  Hall.)  Siluric. 

Surface  marked  with  strong,  radiat- 
ing and  concentric  strix  and  broad 
radiating  ribs. 

Clinton:    Ohio,  Indiana,  Kentucky. 
Niagaran  :  Indiana,  Wisconsin. 
155.  P.  lanii   Grabau.     (Fig.  547.) 
Siluric. 
Strongly  oblique,  surface  with  con- 
centric stride  only. 
Lower  Monroe  (Raisin  River)  of  Michigan,  Ohio  and  Canada. 

156.  P.  securiformis  (Hall).     (Fig.  548.) 

Upper  Siluric— Lower  Devonic,  ^^^Se^ 

Shell  convex.     Anterior  ear  practically  ab-  >«"^SP 

sent ;   posterior  small.     Surface  covered  with  ^<tj^^ 

concentric  stride  and  distant   strong  radiating      '"■•     547-    I'urin/a 

!.,.,ii,     lefl     vnlve    of    n 
«""■  sm.U     i,.divi,,„al.      (Af. 

Cobleskill :    New   York.      Helderbergian  :  tet  uiiiifici.i) 
New  York,  Oklahoma. 

157.  P.  navifonnis  (Conrad). 


FlC.  S46.      Pitriiua  ima<t 

{P.I.  N.  Y..  ir.) 


not  produced.     Height  about  5  inclic 
Oriskany :  New  York. 
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159.  P.  (Cornellites)  flabellum  (Conrad).    (Fig.  551.)    Devonic. 

Left  valve  with  beak  curving  to  or  over  the  hinge  margin.  Sur- 
face marked  with  6-12  strong  ribs  alternat- 
ing with  one  to  several  weaker  rays,  the 
latter  present  also  on  the  ears.  Right 
valve  with  beak  depressed,  not  rising  above 
the  hinge;  surface  lacking  rays  except 
weak  ones  on  the  posterior  ear.  Both 
valves  crossed  by  concentric  growth  lines.      •''°-  549.    A^*""  -'>"- 

Characteristic    of    the    Onondaga    and  y    ,jj  , 
Hamilton  of  New  York  to  Indiana,  Michi- 
gan, Ontario  and  the  Appalachian  region  ;  also  rarely  in  the  Che- 
mung Group  of  the  same  region. 


Fig.  SSO.     Purinta gtbhardi,  X  \-     (After  H«ll,  Pal.  N.  V.,  III.) 


160.  P.  chemuDgensis  (Conrad).     (Fig.  552,  a,  d.)  Devonic. 

Surface  of  left  valve  marked  with  slender,  interrupted,  irregularly 
aUernating  rays  which  on  the  right  valve  are  confined  to  the  ears. 
Surface  of  both  valves  crossed  by  fine  concentric  stris.  Valves 
are  often  less  oblique  than  in  figure. 

Chemung  Group  :  New  York. 
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i6i.  P.  consimilis  Hall.     (Fig.  552,  e.)  Devonic. 

Differs  from  P.  chemungensis  in  being  shorter,  proportionately 
more  extended  on  the  hinge  line,  with  wider  ligamental  area,  more 
distinct  rays,  and  greatly  different  proportions  of  length  and 
breadth. 

Chemung  Group :  New  York. 

XLVI.    LiMOPTERA  Hall. 
Differs  from  Pterinea  in  the  less  conspicuous  separation  of  the 
posterior  wing  from  the  body  of  the  shell,  and  in  the  numerous 


Fig.  551.     Pttrinta  {Cometlitis) flabrllum.     (Pal.  N.  Y.,  V.) 

small  pits  for  the  attachment  of  umbonal  muscles  in  the  inter-pal  lial 
area.  Pallial  line  also  formed  of  a  series  of  small  deep  pit?:. 
Devonic. 

162.  L.  cancellata  Hall.     (Fig.  552,  c,  d.)  Devonic. 
Body  of  shell  nearly  vertical  to  hinge  line.     Surface  covered 

with  regular  sharp  concentric  strL-E  and  crossed  by  narrow  rays 
separated  by  broad  fiat  interspaces. 
Hamilton  of  Falls  of  the  Ohio. 

163.  L.  macroptera  (Conrad).     (Fig.  553,  d.)  Devonic. 
Right  valve  much  less  convex  than   left.     Anturior  car  very 

small.     Surface  marked  with  rays  which  become  obscure  bflow 
the  middle  of  the  shell.     Concentric  striar  lanicllo.sL-. 
Hamilton  :  New  York,  Ontario. 

164.  L.  obsoleta  Hall.     (Fig.  553,  ,■.)  DLvmiic. 
Differs  from  L.  macroptera  in  its  less  coiivexily,  Ics.s  ,iti;;iil,ir 

posterior  ear  and  in  the  rays  being  absent  or  very  obscine. 
Hamilton  :  New  York. 
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Fig.  551.  a,  t,  Plerinta  ihemutigensis,  right  ind  left  *a1ves ;  c,  Litaoplira  tan- 
ctllala;  d,  Mirface  of  left  vilve  of  L.  lantillala,  enl*i|^;  ',  Pltrinia  toHsimilii, 
!eft«l»e.     a,6,ci>At,y\.     (W.  N.  V.,  V.) 

XLVII.    AcTiNODESMA  Sandburgcf.     {filyptodesma  Hall.) 
Like  Pterinea  but  with  wings  elongate  and   narrow  and   less 
strong  limitation  between  body  of  shell  and  wing.     Surface  con- 
centrically striated.     Devonic.  ' 

165.  A.  occidentale  (Hall).     (Fig.  553,  (^.)  Devonic. 
Differs  from  A.  ereclum  in  its  more  orbicular  shell,  more  gibbous 

umbonal  region,  more  rugose  concentric  stri;e,  and  less  strong 
limitation  between  the  body  of  the  shell  and  the  much  extended 
posterior  wing. 

Onondaga :  Falls  of  the  Ohio. 

166.  A.  erectum  (Conrad).     (Fig.  553,  a,  b.)  Devonic. 
Anterior  wing  limited   by  a  distinct  furrow.     Surface  covered 

with  concentric  striae  which  are  more  conspicuous  upon  the  ears. 
Hinge  line  often  greatly  extended. 

Hamilton  ;  New  York,  Ohio,  Indiana. 
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FlC.  SS3-      a,*,  .4frt»(x/«»»a^r«j'B(H, right  and  left  waives;  f,  A.oauifiil.ih .-  d,  I.i« 
opitra  macrofttra  ;  t,  L.  oiselela.     AHfigurcs.  >  j.     (I'al.  N.  V.,  V.) 


XLVIII.    Leiopterja  Hall. 

Outline   Plerinea-XWe.     Ligament  area    longitudinally  striated. 

One  or  two  oblique  lateral  teeth  present.     Cavity  of  beak  partially 

separated  from   the  anterior  end   by  a  sliort  partition.     Surface 

without  rays,      Siluric-Mississippic. 

167.  L.?  subplana(Hall).  (Fig.  554.) 
Siluric. 

Depressed-conve.-i.  Right  and  left 
valves  similar.     I''ars  poorly  defined. 

Rochester  and  Cobleskill  of  New 
York.     Guelph  :  New   \'oik,  Can;ida. 


,  L.  lavis  I  I^il 


( 1-i! 


,  n.  /■. ) 


Do 


Fig.  554.  LfiefliHat  luifla 
left  »«I»es.     (Pal.  N.  V.,  II.)     Pennsyl 


Length  and  lieiglit  ncaiiy  u^jiial. 
Anterior  ear  marked  by  a  stronj^,  an- 
gular fold.  Surface  covered  wilii  ob- 
scure traces  of  radiiiting  .->Iii;L'. 

MarcellusandHamiUon:  New  Voik. 
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169.  L.  rafioesqaii  Hall.     (Fig.  555,  c)  Devonic. 
Anterior  car  broadly  arched.     Surface  covered  with  concentric 

striae  which  at  intervals  are  raised  into  strong  lamellx  and  undula- 
tions. 

Hamilton  :  New  York,  Ontario.     Lower  Devonic  of  Nevada. 

170.  L.  dekayi  Hall.     (Fig.  555,  d.)  Devonic. 
Differs  from  L.  ItEvis'm  its  larger  size  and  more  defined  posterior 

cardinal  slope ;  from  L.  rafinesquii  in  its  finer  and  not  tamellose 
striae  though  concentric  undulations  are  at  times  present. 
Characteristic  of  the  Hamilton  of  New  York. 


^m 


Fig.  555.     a,  b,  Lfiopitria  Imit,  ligbl  >□<]  left  vbIv 
L.  dekayi;  i,  L.  ihtmvHgtnsis.     (Pi 


171.  L,  chemtiQgeiisis  Vanuxem.     (Fig.  555,  c)  Devonic. 

Differs  from  L.  dekayi  in  its  longer  hinge  line,  larger  posterior 
ear,  more  acute  beak,  and  narrower  body  of  shell, 

Chemung  of  New  York,  etc. 

XLIX.    Leptodesma    Hall. 
Differs  from  Leioptena  in  its  acute  instead  of  rounded  anterior 
ear ;  lateral  tooth  single  and  nearly  parallel  to  hinge  hne. 
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172.  L.  r<^ersi  Hall.     (Fig.  556.  b.)  Devonic. 
Umbonal  region   gibbous.     Posterior  ear  with  mucronate  ex- 
tremity. 

Hamilton  :  New  York,  Pennsylvania,  Iowa. 

173.  L.  SOCiale  Hall.     (Fig.  556,  c.)  Devonic. 
Distinguished  by  its  form  and  regular  lamellose  appearance  of 

the  surface. 

Chemung :  New  York. 

174.  L.  maclurii  Hall.     (Fig.  556,  a.)  Devonic. 
Body  of  shell  gibbous,  oblique.     Anterior  ear  limited  by  a  broad, 

vertical  furrow. 

Chemung:  New  York,  Pennsylvania. 


FlC.  556.  a,  Ltptodnma  maclurii,  left  valve; 
LuHuticardium  cHrlum,  right  uid  left  valvei ;  /-/, 
cardium  acuHriatnm,  left  vilve.     (P«).  N.  Y.,  V.) 


L.   LoxoPTERiA  Frecli. 
Inequivalve,  very   inequilateral.     Anterior  mii-; 
Ligament  external.     Teeth  obscure. 

Appearance  like  the  gastropod   Capulus.     Left  \ 
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vex,  with  arched  and  incurved  beak  twisted  backward.  Right 
valve  depressed-convex,  appearing  like  the  operculum  of  the  larger 
valve  ;  this  valve  expands  into  a  smalt  posterior  wing.  Devonic. 
175.  L.  Ixvis  Freeh.     (Fig.  557.)  Devonic. 

Surface  marked  only  with  concentric  strix. 

Portage  (Naples  fauna)  of  New  York. 


Fig.  557.    Lexopltria  lava,  right  v«lve  Fic.  558.    Loxopttria  ditfar,  left  valve 

(npptt),  X^ilefl"'".  Xl-S-     (After      (upper),  X>-5  !  righl  v.lve,  X»-     (After 
Clarke,  Mem.  6,  N.  Y.  Slate  Surv.)  Clarke,  Mem.  6,  N.  V.  Stale  Surv.} 

176.  L.  dispar  (Sandberger).     (Fig.  558.)  Devonic. 

Surface  marked  with  few  radiating  ribs  but  with  very  numerous 
and  line  radiating  and  concentric  stride. 

Portage  (Naples  fauna)  of  New  York. 

LI.  LuNULiCARDiUM  Munster, 

Usually  triangular,  with  acute  and  abruptly  terminal,  posteriorly 

turned  beaks.     Shell  usually  obliquely  truncate  in  front,  with  a 

deeply  impressed  area  posterior  to  the  beaks  ;  in  this  area,  between 

the  two  valves,  is  a  conspicuous  opening  for  the  byssus.     Posterior 
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and  basal  margins  regularly  rounded.  Surface  crossed  by  con- 
centric stride  and  usually  by  radii.  Teeth  absent.  PalUal  line 
simple.     Siiuric  and  Devonic. 

177.  L.  curtum  Hall.     {Fig.  556,  d,  e.)  Devonic. 
Length  usually  less  than  height.     Surface  marked  by  25-30 

regular  plications  with  wider  interspaces  and  by  fine  lamellose 
concentric  striae. 

Marcellus  and  Hamilton  :  New  York. 

178.  L.  ornatum  Hall.  Devonic. 
Differs   from    L.    curium   in    its    proportionately    shorter    and 

straighter  anterior  margin  and  the  more  numerous  plications 
(45-00). 

Hamilton-Chemung :  New  York. 

179.  l.  acutirostrum  Hall.     (Fig.  556,7.)  Devonic. 
Acuminate;  lateral  margins  long.     Surface  marked  with  simple 

radiating  plications  crossed  by  coarse  concentric  growth  lines. 
Genesee :  New  York. 

LII.    PTEROCH.iiNiA  Clarke. 
Differs   from  Lunulicardium  in  its   thin   valves,  surface  marked 
only  with  fine  concentric  growth  lines;  all  radiating  lines  lie  on 
the  inner  surface  of  the  valves  and 
may  be  outwardly  visible  bj'   trans- 
lucencc.   Beaks  turned  forward.   An- 
terior to  the  beaks  and  bounding  the 
con.spicuous  byssal  opening  is  a  wing- 
like flange    which   is    widest   at   the 
beak  becoming  rapidly  narrower  to- 
wards the  base  of  the  shuU,   Devonic. 
180.  P.fragilis(H,ill).     {Lunulicar- 
dium fragili:.)     (I'^ii;.  }.~,^3.  f-i.) 

Dovonic. 

Fig.  SW-     Pttroihsma  sinuma,  .-        ,,  .  i-         i    ■      t  i- 

'"  ..,      ^,    ,  Small,  not  cxcecfkn''  .',  nicii  ni  di- 

nghl   vaWe,  X3-     (After  Clarke,  ■  "   - 

N.Y.  Surv.  Mem.,  6.)  ameter,  elongate-uv;U.  rr.iL;ilu.      Sur- 

face marked  with  cmicvutric  slii.t-. 
Usually  the  flat  expansion  bordering  the  postcriiT  tdi^t-  is  Ijioki-ii 
off. 

Marcellus-Portage  :  New  York-Indiana. 
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i8i.  P.  sinuosa  Clarke.     (Fig.  559.) 
Differs  from  P.  fragUis  in  its  largei 

undulated  outline. 
Genesee :  New  York. 


Devonic, 
size,  sinuous  surface  and 


LIII.    HONEOYEA  Clarke. 
Differs  from  Lunulicardium  in  the  minute,  inflected  beak,  and 
the  abrupt  slope  from   the  sides  of  the  umbo  to  the  hinge  line. 
Anterior  to   the   beak    is    a    byssal 
notch  and  posterior  to  the  beak  is  a 
similar  concave  area  which  contains 
no  such  opening  between  the  valves. 
Surface  covered  with   radiating  ribs. 
Devonic, 

182.    H.    eiinacea     Clarke.     (Fig. 

560. )  Devonic. 

Subtriangular.  Surface  marked 
with  12— I  s  sharply  angular  ribs  al- 
ternating with  3  or  4  weak  rays. 
The  ridge  bounding  the  posterior 
hinge  area  gives  off  four  to  six  hoi-  Fic.  560.  /&««j.™  m>atM, 
,  \th  vaNe,    X  S  ;  cardinal    vicv  of 

low  spines.  ano.h.r  Wl  «lve.     X  3-      (After 

Portage  :  New  York.  CUrke.  N.  V.  Surv.  Mem..  6.) 


LIV.    Ambonvchia  Hall  (emend  Ulrich). 

Equivalve  and  very  inequilateral.  Beaks  nearly  or  quite  ter- 
minal. No  anterior  wing  present  but  a  more  or  less  winged  pos- 
terior extremity.  Valves  ventricose,  thin,  and  tightly  closed  all 
around.  Surface  marked  with  fine  radiating  striae  crossed  by  con- 
centric growth  lines  and  obscure  undulations.  Two  small,  oblique 
cardinal  teeth  present ;  lateral  teeth  absent.  Ugamenl  external. 
Posterior  adductor  scar  large  and  bilobed ;  no  anterior  adductor 
present     Pallial  line  simple. 

Differs  from  Clionychia  in  the  more  convex  valves,  the  more 
strongly  incurved  beaks,  the  radial  striations,  and  in  the  posses- 
sion of  a  small,  lobe-like  cavity  beneath  the  beaks  where  in 
Clionychia  there  is  a  mere  thickening  of  the  margins  of  the 
valves. 
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Diflers  from  Byssonychia  in  the  absence  of  the  anterior  byssal 
opening  and  lateral  teeth. 

The  Ambonychiidte  differ  from  the  Aviculidse  in  being  equi- 
valved  and  without  anterior  wing.     Ordovicic. 
183.  A.  beUistriata  Hall.     (Fig.  561,  a,  b.)  Ordovicic. 

Beaks  very  prominent  and  strongly  incurved.     Surface  marked 
only  by  radiating  stria;. 

Middle  Trenton  :  New  York.      Middle  Galena  of  Minnesota 
and  Cincinnati  Group  of  Indiana. 


184.  A.  amygdalina  Hall.     (Fig.  5(11.  c.  J.) 
Differs  from  A.  bellisiriala  in  its  larger  si/l-, 

and  less  angular  post-cardinal  margin. 

Trenton  :  New  York,  Canada.     Middle  (i.i 


LV.    Anomalouonta  Miller. 
Closely  similar  to  Ambonychia  in  outline  ami  ^enci.il  ^ipp^aranco 
but  differing  in  possessing  a  byssal  opening.     Distin^ni-hed  finm 
both  Ambonychia  and  Byssonychia  in  the  absence  of  bmli  cardinal 
and  lateral  teeth.     Ordovicic. 
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{85.  A.  alata  (Meek).     {Ambonychia  alata^  Ordovtdc. 

Outline  triangular  with  hinge  line  nearly  at  right  angles  to  the 
anterior  margin.     24-28  strong,  radiating  ribs  present 

Upper  part  of  the  Cincinnati  Group  of  Ohio,  Indiana. 

LVI.    ByssoNYCHiA  Ulrich. 

Resembles  Ambonychia  but  differs  in  its  more  erect  form  and  in 

the  presence  of  a  byssal  opening  in  the  upper  half  of  the  anterior 


Fig.  562.  a,b,  Bystenythia  inlermidia; 
I,  B.  radiala  (/  =  p*llial  line}.  (Mina. 
Sanr.) 

side  and  in  the  presence  of  two  or  three  slender  lateral  teeth  situ- 
ated posteriorly,  as  well  as  several  cardinal  teeth.  Radiating  lines 
usually  stronger  than  in  Ambonychia.  Ordovicic. 
186.  B.   intermedia  (Meek   and  Worthen). 

(Fig.  562,  a,  b.)  Ordovicic. 

Small.     Beaks  strongly  incurved,  with  a 
slight  forward  direction. 

Galena :     Illinois,    Wisconsin,    Minnesota, 
Lake  Winnipeg,  Canada. 
18;.  B.?  byraesi  Ulrich.     (Fig  563.) 

Ordovicic. 

The  hinge  is  peculiar,  having  no  lateral  teeth  and  only  one 
cardinal.  It  differs  externally  from  B.  acutirostris  (Fig.  564)  in 
the  byssal  opening  not  being  impressed ;  hinge  line  slightly  longer; 
radii  20  to  22  and  slightly  curved,  instead  of  36  to  40  and  straight 
as  in  B.  acutiroslris. 

Uttca ;  Kentucky.  Tennessee. 


FiC.  563.    SymnycAiat  byntni.    {P«l. 
)hio,  VII.) 


Fig.  564.  ByssBtty- 
chia  aaUirettrit.  (After 
Ulricb,  P«l.  Ohio,  VII.) 
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i88.  B.  prflBCursa  Ulrich.     (Fig.  565.)  Ordovicic. 

Radii  38—42.  Like  B.  radiata  but  diflers  in  its  less  obliquity, 
longer  hinge  line,  and  especially  in  the  flattening  of  its  anterior 
side. 

Lorraine  of  New  York,  Ohio,  Kentucky. 
189.  B.  radiata  (Hall).     (Figs.  562,  c,  566.)  Ordovicic. 

Surface  marked  by  strong  radiating  ribs  which  arc  often  grooved 
on  the  upper  portion  of  the  shell,  giving  them  a  duplicate  char- 
acter. 

Cincinnati  Group  ;  New  York— Iowa  and  Wisconsin. 


FlO.  565.      ByuonycAia  frier 
Ohio.  VII.) 


rsa.      {Pal.     FiG.    566.      By. 


LVII.    Allonychia  Ulrich. 

Like  Byssonychia  in  the  possession  of  a  byssal  opening  but  i\itli 
neither  cardinal  nor  lateral  teeth.     Likewise  mnrc  L-rcct  tlian  othcr 
Ainbonyc/na-\ikt  forms.     Ordovicic. 
190.  A.  jameai  (Meek).  Ordovicic, 

Not  winged  posteriorly  but  with  a  lobe-like  jirnjcctiim  nntciiorly. 
Surface  marked  with  regular  radiating  ribs.     Type  of  ycnus. 

Cincinnati  Group  of  Ohio. 


LVIII.     MVTILARCA  llall. 
Differs  from  PUthomytUiis  in  the   presence   nf  < 
Devonic— Miss. 


191.  M.  Chemungenais  Conrad.     (Fi^;.  5f>7, 

Shell  convex,  of  medium  size.      Beaks  elcv; 
Chemung  of  New  York. 


, /'.) 
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192.  M.  flbriatriata  White  and  Whitfield.     (Fig.  567,  c) 

Upper  Devonic  and  Mississippic. 

Differs  from  M.  chemungensis  in  its  straighter  form,  more  erect 
beaks,  and  thread-like  undulating  radii. 

Chemung  :  Iowa.     Mississippic  :  Michigan,  Ohio,  Iowa. 


Fig.  567.  a,  i,  Mytilarca  {hrmungtmit,  right  Tslve  showing  siriiled  ligament  area 
and  left  valve  shoving  small  cardinal  teeth  ;  c,  M.  fibrislriala,  left  valve  ;  d,  t,  Plttho- 
myiilu!  oviformis.     (Pal.  N.  Y.,  V.) 

LIX.    Plethomytilus  Hall. 
Equivalve,  \zxy  inequilateral.     Hinge  line  straight.     An  obscure 
posterior   ear   present.     Surface    covered   with  concentric  striae. 
Ligament  external,  its  area  striated.     Lateral  teeth  oblique ;  no 
cardinal  teeth  present.     Palh'al  line  simple.     Devonic. 
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193.  P.  ponderosus  Hall.     (Fig.  568.) 
Shell  gibbous,  large. 
Onondaga  :  New  York,  Ohio,  Ontario. 


Ptethomylilu!  fotidti 


X'A-     (I'al.  N.V.  V.) 


194.  P.  OTiformis  Conrad.     (Fig.  567,  d.  c.)  Devonic. 

Differs  from  P.  ponderosa  in  its  proportionately  longer  binge 
line,  smaller  size,  and  less  gibbosity. 

Hamilton:    New    York,    Pennsylvania.     Lower    Devonic    of 
Nevada. 

LX.    Clionvchia  Ulricii. 

Resembles  Ambonychia  but  differs  in  its  smaller  and  but  little 
incurved  beaks,  in  the  possession  of  concentric  strire  alone,  and  in 


Fig.  569.      a,  Clionychia 


Ulrich,  M  n      Si 


the  thickening  of  the  hinge  margins  anterior!) 
nal  molds  a  well-marked  impression  in  tlii.-^  p.i 
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Differs  from  Mytilarca  in  its  less  oblique  form  and  in  the  absence 
of  teeth.     Ordovicic. 

195.  C.  lamellosa  Hall.     (Fig.  569,  ^.)  Ordovicic. 
Anterior  margin  almost  straight    and    sloping  sharply   back- 
ward.    Beaks  attenuate.     Concentric  growth  lines  lamellose. 

Stones  River  Group  :  Illinois,  Wisconsin  ;  also  Minnesota,  Okla- 
homa. 

196.  C.  undata  Emmons.     (Fig.  569,  *.)  Ordovicic. 
Form  subquadrate.     Surface  crossed  by  broad  undulations. 
Trenton  :  New  York,  Middle  Galena  of  Minnesota. 

LXI.    AvicuLOPiNNA  Meek. 

This  differs  from  Pinna  in  that  its  beaks  are  farther  removed 
from  the  extreme  point  of  the  shell  though  still  nearly  terminal ; 
this  leaves  a  small  anterior  ear, 
best  seen  in  internal  molds.  A 
linear  thickening  is  present  along 
the  cardinal  border.  Surface 
marked  by  strong,  regular,  equally 

,  11         •-.  ^IG»    570.       Aviculopinna    americana, 

•distant,  concentric  lamellae.  Car-  (Kansas  Pal.  VI.) 

bonic  and  Permic. 

197.  A.  americana  Meek.     (Fig.  570.)  Carbonic. 
Beaks  nearly  obsolete,  very  oblique,  and  but  slightly  behind  the 

•obtusely  pointed  anterior  extremity.     Surface  marked  with  two  or 
three  broad,  faint,  radiating  ridges  on  the  posterior  dorsal  region. 
Coal  Measures :  Ohio,  Iowa,  Missouri,  Nebraska,  Kansas. 

198.  A.?  peracuta  Shumard.     (Fig.  571.)  Carbonic-Permic. 
Shell  almost  cylindrical.     Cardinal  edges  of  valves  suddenly 

erected  so  as  to  give  the  hinged  margin  a  keeled  appearance. 
Surface  covered  with  very  obscure  growth  lines.  Differs  from  the 
typical  Aviculopinnas  in  its  non-lamellose  surface. 

Throughout  the  Carbonic  from  Pennfiylvania  to  Colorado  and 
Arizona.     Also  in  the  Permic  of  Kansas. 

LXII.    Pinna  Linnaeus. 

Shell  equivalve,  thin,  with  a  long  hinge  line.  Beaks  very 
nearly  or  quite  terminal.  Valves  keeled,  triangular,  wholly  open 
and  truncate  behind,  without  teeth.     Muscle  scars  two.     Shell 
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structure  coarsely  prismatic,  with  a  thin,  partial,  nacreous  lining ; 

byssiferous.     Jurassic-Recent 

199.  P.  petiina  White.     (Fig.  572.)  Cretadc. 

Cardinal  margin  concave.     Surface  marked  with  strong  growth 
lines. 

Benton  :  Colorado,  New  Mexico? 


FlC.  571.      Aviculopinnaf  ptraiu 

(K.&DUS  Pal.,  VI.)  (Afur  : 

200.  P.  laqueata  Conrad.     (Fig.  573.)  detacic 

Nine   to  eleven    strong,  simple    radialiiiL;   libs   on   tlic    iioi-:ia' 

portion   of  valves;    lower  portion   with   very    stion-^'    conctiitri< 

stride  parallel  to  the  margin. 

Ripleyan  of  New  jersey  (Merchantvillc-Xavfsinki.  dull'  rfLimn 

LXIII.     COKOCAKIIIL-M   Hroiin. 

Very  inequilateral.  Anterior  .side  .sliort,  tminai^.l  a;id  il.d- 
tened  laterally  but  produced  along  the  liioLjc  line  into  ,i  b..ilc-liki 
appendage;  this  appendage,  however,  is  ii'^iiidly  bn.ktu  au.iy 
leaving  a  round   hole  in  the    flat  anterior  viLW.      1'oMt.iior  -i,!, 
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extended  and  gaping  in  lateral  view.  Beaks  prominent  and  strongly 
incurved.  Hinge  line  long.  Umbonal  ridge  prominent,  outlining 
the  flat  anterior  side.   ^  Surface  marked  by  concentric  strife  and 


Fig.  573,      Pinna  laqueale,  X  f      tP"l-  N,  J..  I. ) 


usually  by  radiating  plications  which  crenulate  the  basal  margin. 
Hinge  bearing  a  single  lateral  tooth,  with  occasionally  an  obscure 
cardinal  tubercle.     Ligament  external.     Pallial  line  simple. 

There  is  often  present  an  expansion  of  the  shell  extending  ante- 
riorly from  the  entire  periphery  of  the  umbonal  ridge.  Ordovicic- 
Permic. 


Fic.  574. 


(Pal.  N.  v.. 


201.  C.  cuneus  (Conrad).     (Fig.  574.)  Devonic. 

Valves  gibbous.  Umbonal  slope  angular.  Radiating  plica- 
tions numerous,  crossed  by  lamellose  concentric  striae. 

Schoharie  Grit  and  Onondaga  of  New  York.  Columbus  of 
Ohio,   Falls  of  Ohio,  Ontario.     Also  Hamilton   of   Illinois.     A 
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closely  related  form,  C.  monroicum  Grabau,  occurs  in  the  Upper 
Siluric  (Upper  Monroe)  of  Michigan  and  Canada. 

202.  C.  ohioense  Meek.     (Fig.  575.)  Devonic. 

Umbonal  slope  rounded.     The  produced  posterior  extremity  is 
sharply  separated  from  the  convex  anterior. 

Onondaga  :  Ohio,  Falls  of  Ohio. 


^^k 


Fig.  575.  '  Conocardium  ohioense ^  right         Fir;.  576.    Bakewellia  f^ouldiiy  internal 
valve.  (Pal  N..  Y.,  V.)  mold.     (Kan.  Univ.  Bull.) 

LXIV.    Bakewellia  King. 

Small,  obliquely  elongated,  with  posterior  wing,  subcquivalve, 
gaping  in  front  for  the  passage  of  the  byssus.  Umbos  depressed, 
oblique.  Surface  covered  with  concentric  striae.  Hin^e  with 
linear  anterior  and  posterior  teeth  parallel  to  the  cardinal  margin. 
Muscle  scars  as  in  Pteria.  Two  to  five  cartilage  furrows  present 
in  each  valve.     Carbonic-Permic. 

203.  B.  parva  Meek  and  Hayden.  Carbonic-Permic. 
Very  small,  its  axis  forming  an  angle  of  about  30°  with  the 

straight  cardinal  margin. 

Carbonic  :  Kansas,  New  Mexico,  Arizona.  Permic  :  Kansas, 
Nevada. 

204.  B.  gouldii  Beede.     (Fig.  576.)  Upper  Permic. 
Beaks  low.     Umbonal  ridge  well  defined. 

Common  in  Oklahoma  (Whitehorse),^Texas  (Quartermaster). 

LXV.    Gervillia  Defrance. 

Very  inequivalve.  Beaks  nearly  or  quite  terminal.  Posterior 
wing  obscure.  Hinge  plate  thick,  marked  with  a  series  of  trans- 
verse ligament  pits  and  by  obscure  dental  ridges  subparallcl  to  the 
long  axis  of  the  valve. 

Differs  from  Bakewellia  in  being  larger  and  more  elon^^^ate, 
usually  with  more  cartilage  pits,  and  especially  difrcrin<^f  in  that 
its  hinge  teeth  all  range  obliquely  forward  and  upward  instead  of 
those  on  the  anterior  and  posterior  sides  being  eloni^ate  parallel  to 
the  hinge  margin.     Triassic-Eocenic. 
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205.  G.  propleura  (Meek).     (Fig.  577.)  Cretacic. 

More  or  less   oblique.     Right  valve  flat,  smooth,  without  a 
byssal  notch. 

Colorado  (Benton),  Utah  (Coloradoan),  Georgia  (Ripleyan). 


Fio.  577.     Gtrviltia  propleura,  left  tiItc.     (After  SmdIod,  Gull.  106,  U,  S.  C.  S.) 

LXVI.  Gervilliopsis  Whitfield. 
Diflers  from  Gervillia  in  the  absence  of  teeth  on  the  posterior 
portion  of  hinge  and  the  oblique  dental  ridges  below  the  ligament 
area  on  the  posterior  end.  It  also  differs  in  the  truncation  of  the 
anterior  end,  in  the  continuation  of  the  IJgamental  (striated)  area 
along  the  anterior  truncation,  and  in  the  gaping  of  the  valves 
anteriorly.     Beaks  terminal.     Comanchic-Cretacic. 

206.  G.  inraginata  White.  Comanchic. 

Curved,  marked  by  a  central  ridge  running  down  its  entire 
length  midway  between  the  margins.  Hinge  line  with  about  12 
ligament  pits. 

Upper  Washita  of  Texas. 
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207.  G.  ensiformis  (Conrad).     (Fig.  578.)  Cretacic. 

Very  oblique,  elongate,  narrow,  and  somewhat  sickle-shaped. 
New  Jersey  (Merchantville-Red  Bank),  and  Gulf  region. 


Fig.  578,     Gtrvilliopsis  ensifomiis,  inleiior  of  left  valve  and  basal  tiew  of  anlerior 
end.     (After  Whitfield,  Pal.  N.  J.,  i. ) 

LXVII.    Inoceramus  Sowerby. 
Rounded,  marked  with  more  or  less  prominent  concentric  undu- 
lations.    Umbos  prominent,  somewhat  anterior.     Hinge  line  long, 
straight,  without  teeth,  but  with  numerous,  small,  transverse  liga- 
ment pits.     Jurassic,  Comanchic  and  especially  Cretacic. 

A,  Valves  sfrongly  unequal 213.    /.  umhonaiu!. 

B.  Valves  subeqaal I. 

I.  A  median  depression  in  each  valve III.  /  g:h,-'li. 

I.  No  median  drpression 1. 

■      I.    Umbos  ihick,  ralher  sirongly  elevaied a. 

a.  Concentric  undulalions  angular 211.    /.  iniJatunJHi. 

a,  Concenlric  undulalions  rounded... ,215.   I.  Jcformii. 

I,  L'mbos  low  but  often  prominent /■. 

b.  Height  of  shell  about  I  inch  or  less... ;oS.   /.  dimi.lim. 

b.   Height  of  shell  2  inches  or  mure  11, 

II.   Beak  very  acute ....  ,ia_ 

aa.   Heighlabout  1.5  inches. ;io,    /.  /'vi.'i.V!. 

no.    Height  about  6  incites 2\<:    /..;,'/,.!. 

II.   I  teak  rather  obtuse 

6b.    Beak  at  anterior  edue  of  sbull  220.    /.  *„-.(,',.,/. 

bi.    Beak  not  quite  at  anlerior  t-dKc  of  ^htll f- 

\.   Average  length  of  shell  less  lh;iii  _;  1111I10-. 

;iS.    !.  ,-,.j.imu.. 

\.  Average  length  of -.hell  more  ihsii.i  lii.  Ik-- *, 

•,  Length  and  heijjhl  itlimit  ei|ii:il. 

217,     /,   ,>'l:,<>,ni  11. 
•.   Length  greaLetihan  lu-ii:hi 1". 
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\".  Greateit  length  subpiralkl  to  hinge  line. 

aog.   /.  limfsom. 
l".  Grolest  length  at  about  45^10  binge  line. 
114,   /.  labialtts. 
ii.   Beak  bnt  little  Id  advance  or  middle  of  shell. 

1.9,    /.  vanux^mi. 

208.  I.  dimidins  White.     (Fig.  579.)  Cretacic. 
Shell  small.    Beaks  pointed,  small, 

but   prominent.     Valves  subequal. 

Coloradoan  :    Kansas,    Colorado, 
Utah,  New  Mexico. 

209.  I,  simpsoni  Meek.  (Fig.  $80.) 

Cretacic.         ^'C-    579-      JnociramM!   dimidius, 
f  I         ^1.  1      1.    ■         ..L      lef'  '"d  anterior  views.     (AAer  Slan- 

Large ;   length    nearly  twice    the  ^^^_  ^^^^  ^^  ^  ^ 

height,     Anterior   end   very   short. 

Beaks  incurved,  projecting  but  little  above  the  hinge  line. 


(U.  S.  G.  S.,  Bull,  106.) 


Coloradoan  :  Kansas,  South  Dakota  ;  also  Cretacic  of  San  Luis 
Potosi. 

210.  I.  fragilis  Hall  and  Meek.     (Fig.  5S1,  a.)  Cretacic. 

Anterior  side  vertically  truncate.  Beaks  almost  equal,  pointed, 
scarcely  rising  above  the  hinge  line,  curving  inward  and  slightly 
forward  at  the  points.  Surface  marked  with  fine  growth  lines  and 
a  few  obscure  concentric  undulations. 

Benton  :  Texas  to  Dakota  and  Montana. 
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Fio.  581.     a,  Inacitamu!  fragilis,  right  »■!»«  ;  i,  c,  I.  gilbirli,  left  valve.     All  X  %> 
(U.  S.  C.  S.,  Ball,  106,  after  Suntoo.) 

211.  I.  undabundus  Meek  and  Haydcn.     (Fig.  582,  c,  d.) 

Cretacic. 


Fig  582  a  Inmiraxuidef  <nns  rii,l 
left  inlern&l  mold  ,  t  d  I  unJa/uni/us, 
106  ) 
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Shell  gibbous,  obliquely  subrhombic  in  outline.     Beaks  nearly 
terminal.     Concentric  undulations  strong,  subangular. 
Benton  :  Kansas,  Montana. 

212.  I,  gilberti  White.     (Fig.  581,  b,  c.)  Cretacic. 
Surface  of  each  valve  marked  with  a  poorly  defined  median  fur- 
row and  with  extremely  prominent  concentric  wrinkles. 

Benton  of  Kansas  and  approximately  the  same  horizon  in  Utah. 

213.  I.  ambonatus  Meek  and  Hayden,     (Fig.  582,*.)     Cretacic. 
Left  valve  very  convex  with  strongly  incurved  beak ;  height 

more  than  one  third  greater  than  the  antero-posterior  diameter. 
Right  valve  subcircular,  nearly  flat ;  beak  rather  oblique ;  surface 
marked  with  concentric  undulations. 

Benton  :  Kansas,  Montana.     Niobrara :  Texas. 

2r4.  I.  labiatus  Schlotheim.     (Fig.  583.)  Cretacic. 

Outline  obliquely  elongate.     Surface  marked  with  concentric 
undulations.  Average  length  about 
4  inches ;  breadth  at  right  angles 
to  the  greatest  length  2  inches. 

Coloradoan       throughout      the 
Plains  and  Rocky  Mountain  region. 


215.  I,   deformis    Meek.      (Fig.        >  ^ 

583,  a.)  Cretacic.         , 

Beak  moderately  prominent,  sit- 
uated between  the  middle  and  the 
anterior  extremity  of  the  hinge. 
Surface  with  strong  regular  or  very 
irregular  concentric  undulations  be- 
coming   abruptly    smaller     on      the         ^"^-     S83.         Imxiranms    labiatus, 

umbo  where  their  curves  indicate  a  'f't''^  <*""  ^"°"'°'  ''■■  '^  "^^ 

&.,  Bull.  106.) 
greater    obliquity    of    the    young 
shell.     Shell  thick,  prismatic  structure  coarse. 

Very  abundant  in  the   Niobrara  of  the  Rocky  mountains  and 
Plains. 

216,  I,  altUS  Meek.  Cretacic. 
Differs  from  /.  fragilis  in  its  larger  size  (about  6  inches  high, 

hinge  length  2  inches),  more  concentric  undulations,  though  ob- 
scure, and  faint  traces  of  radiating  markings. 
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Montanan  of  Kansas,  Wyoming,  Alberta;  also  Coloradoan  of 
South  Dakota. 

217.  I.  nebrascensis  Owen.  Cretacic. 
Beak  about  one  fifth  the  length  of  the  shell  from  the  anterior 

border.  Average  length  and  height  5  inches.  Anterior  side 
short,  making  a  very  broad,  oblique  curve  from  beak  to  base. 
Posterior  and  basal  margins  broadly  rounded.  Hinge  rather  short. 
Differs  from  /.  proxiwus  in  its  larger  size  and  coarser  concentric 
undulations. 

Montanan  of  the  Plains  and  Rocky  Mountain  regions. 

218.  I,  proximns  Tuomey.     (Fig.  584.)  Cretacic. 
Hinge  line  about  two  thirds  the  length  of  the  shell.     Basal  and 

posterior  margins  broadly  rounded.  Average  length  and  height 
about  two  inches.     Differs  from  /.  barabini  in  being  more  com- 


FlG.  584.      Inoctramus proximu!.      (Afitr  WliiniclJ,  I'al.  N,  .1,,  I.) 

pressed,   less  oblique,  and  in  having  more  regular  and   closely 
arranged  concentric  undulations. 

Pierre ;    South  Dakota,    Colorado.      Ri|)le;an   of   New    Jei 
and  the  Gulf  region. 
219.  I.  vanuiemi  Meek  and  Haydeii.  Cretn 

Subcircular,  Hinge  short.  Beak.s  located  a  little  in  ,iiKa 
of  the  middle.  Valves  slightly  convex.  Surface  niarkccl  v 
regular,  coarse  concentric  undulations.  Average  length  5  inch 
height  4.5  inches.  Distinguished  from  /.  ncbras<\-Hsii  liy  its  nii 
less  convex  and  nearly  circular  form,  its  less  prominent  and  more 
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flattened  beaks  which  are  also  not  so  oblique  and  are  more  distant 
from  the  anterior  end. 

Pierre  :  Rocky  Mountain  region. 

220.  I.  barabini  Morton.  Cretacic. 
Moderately  gibbous  anteriorly,  cuneate  posteriorly. 
Abundant  in  Pierre  of  Rocky  Mountain  region  ;  also  in  Fox 

Hills  formation. 

LXVIII.  Pteria  Scopoli.     {Avicula  Bruguiere.) 

Obliquely  oval,  inequilateral,  inequivalve.  Left  valve  more 
convex  than  right.  Hinge  line  long,  straight,  with  one  or  two 
small  cardinal  teeth  and  a  lamellar  lateral.  Posterior  ear  wing- 
like, longer  than  anterior.  A  byssal  sinus  present  under  right 
anterior  ear.  Ligament  in  a  groove,  partly  internal  and  partly 
external.  Posterior  adductor  scar  large,  subcentral ;  anterior 
scar  absent  in  adults.     Ordovicic- Recent. 

This  rather  inclusive  genus  is  divided  into  very  many  subgenera 
among  which  are  Actinopteria^  PteroniteSy  Ptychopteria  and  Monop- 
teria.  Many  species  are  left  here  for  want  of  better  material  to 
determine  their  subgeneric  relations. 

221.  P.  sidcata  (Geinitz).     (Fig.  585.)  Carbonic. 


Fig.   585.     Pieria  sulcata.      (Kansas  Fig.  586.     Pteria  hnga.     (Kansas 

Pal.,  VI/II.)  Pal.,  VI/II.) 

Marked  anteriorly  with  two  or  three  radiating  furrows  and  with 
several  concentric  folds. 
Kansas,  Nebraska. 

222.  P.  longa  (Geinitz).     (Fig.  586.)  Carbonic  and  Permic. 
Body  of  shell  obliquely  elongated  and  more  or  less  arcuate. 
Coal  Measures  of  Interior.     Permic :  Oklahoma,  Texas. 

223.  P.  petrosa  (Conrad).     (P.  linguiformis  E.  and  S.) 

Cretacic. 
Surface  marked  only  by  concentric  growth  lines. 

Ripleyan  of  New  Jersey  (Cliffwood-Wenonah).     Montanan  of 

the  Plains  and  of  the  Rocky  Mountain  region. 
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224.  P.  gastrodes  Meek.     (Fig.  587.)  Cretadc. 

Shell  thick.     Surface  marked  with   fine  and   closely   arranged 
growth  lines. 

Benton  :  Kansas,  Colorado.     Coloradoan  of  Utah. 


Frc   587       Flertn  fo  in 

(AAciStmlon.)  valve.      (Md.  Surv. ) 

225.  P.  oebrascana  Evans  and  Shumard.  Cretacic. 
Differs  from  P.  gastrodes  in   having   smaller  wings,  a   much 

shorter  hinge  line,  and  a  much  more  oblique  axis.  Anterior  ear 
very  small.  Surface  under  a  lens  shows  traces  of  .small  radiating 
ribs.  Average  length  from  end  of  anterior  ear  to  posterior  basal 
margin  .45  inch  ;  length  of  hinge  .32  inch  ;  convexity  of  the  two 
valves  .15  inch. 

Montanan  :  Plains  and  Rocky  Mountain  region. 

226.  P.  limula  (Conrad).     (Fig.  588.)  l-:occnic. 
Beak  acute.     Sinus  of  posterior  ear  not  deep. 

Pamunky :  Maryland,  Virginia. 


Fjo.  589.     Pttronitci  profuiuiui.     (I'c 

LXIX.    Pteronites   McCoy. 
Differs  from  Actinopteria  in  having  hinge  and   rest  of  ilic 
much  extended  posteriorly.    Hinge  line  longer  ih.iii  Ijodj-  of  s 
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surface  marked  by  concentric  strije.     Upper  Devonic  to  Missis- 

sippic. 

227.  P.  profundus  Hall.     (Fig.  589.)  Devonic. 

Umbonal  region  gibbous.  Anterior  car  acute.  Posterior  ear 
not  defined.  Surface  covered  with  concentric  stris  which  rise  at 
intervals  into  undulations. 

Chemung :  New  York. 


LXX,  AcTiNOPTERiA  Hall.  (Avicit/a  Bruguiere  of  American 
authors  in  part.) 
Inequivalve,  oblique,  thin.  Anterior  muscle  scar  faint  or  ab- 
sent. Faltial  line  simple.  Differs  from  PUrinea  in  the  absence 
of  a  broad  striated  ligament  area  and  strong  cardinal  and  lateral 
teeth.     Devonic. 

228.  A.  commanis  Hall.  Devonic. 
Differs  externally  from  Purinea  fiabellum  in  its  smaller  anterior 

ear,  weaker  rays  of  both  sizes  which  are  practically  absent  from 
both  ears,  finer  concentric  striae,  and  in  the  greater  similarity  of 
the  surface  marking  on  the  two  valves. 

Helderbergian  :  Maine,  New  York   (New  Scotland),  New  Jer- 
sey, Tennessee. 

229,  A.  textilis  Hall.     (Fig.  sgo.)  Devonic. 
Externally  very  similar  to  Purinea  fiabellum  ;  distinguished  by 

the  greater  strength  of  its  intermediate  rays  and  by  its  longer 
posterior  wing  and  greater  obhguity. 


Fig.  590.    AiiiHopitri 


ttilii.     (P»l.  N.  Y.,  III.) 


Helderbergian  :  New  York.     Oriskany :  New  York,  New  Jer- 
sey, Tennessee  ?,  New  Brunswick. 
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230.  A.  teztilis  var.  areoaria  Hall.  Devonic. 
Distinguished  from  A.  texHlis  by  its  greater  size  and  its  shorter 

posterior  wing  which  extends  only  about  one  half  the  distance 
from  beak  to  base. 

Very  common   in   the   Oriskany  of  New   York,   New  Jersey, 
Pennsylvania,  Maryland,  Ontario,  Quebec, 

231.  A.  muncata  Hall      (Fig    591    a)  Devonic. 


FlO.  591,  a,  AiHncpttria  nmrUala,  X  * ;  *.  A.^nhJeimiatu  :  ..  ,1.  ii'-,  iiis.ir.i,  left 
vjdves  ;  rf,  Ptyikopttria  nnuoia,  left  valve,  showing  obliqiiu  catilinnl  atul  Initrnl  teL^ib  : 
t,f,  P.  sao,  left  .nd  cardiml  views.     (Pal.  N.  V.,  V.) 

Small.  Beak  acute  and  arching  over  the  hinfjc.  Anterior  car 
separated  from  the  body  of  the  shell  by  a  broad  uink-fmed  furrow 
which  is  bounded  anteriorly  by  a  strong  fold.  Surface  marked 
with  8-12  strong  rays  alternating  with  finer  ones  which  are  cmi- 
tinucd  over  the  posterior  ear.     Rays  crossed  by  cnnetntiic  stri.r. 

Marcellus:  New  York,  Pennsylvania. 
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232.  A.  SQbdecassata  Hall.     (Fig.  591,  b.)  Devonic. 
Beak  nearly  terminal.     Ear  very  small,  limited  by  a  vertical 

furrow.     Surface  marked  with  alternating  strong  and   weak,  sub- 
angular  rays  crossed  by  concentric  strije. 
Hamilton  :  New  York,  etc. 

233.  A.  decnssata  Hall.     (Fig.  591,  c.)  Devonic. 
Differs  from  A.  subdecussala  in  the  greater   and   nearly  equal 

convexity  of  the  two  valves,  in  the  broader  furrow  at  the  anterior 


Fig.  S9'.     Aelinofittria  ioydi 


ear,  and  in   the  stronger  rounded   rays  and  their  interruption  by 
the  concentric  lamellse. 

Hamilton  :  New  York,  Pennsylvania. 
234.  A,  t>oydi  Conrad.     (Fig.  592.)  Devonic. 

Differs  from  A.  subdecussala  in  the  less  defined  furrow  at  the 
anterior  ear,  the  less  obliquity  and  broader  body  of  the  shell,  and 
in  the  rays  being  practically  of  one  size. 

Abundant  in  the  Hamilton  :  New  York,  Pennsylvania,  Indiana, 
Ontario,  Portage  :  New  York  (characteristic).  Lower  Devonic 
of  Nevada. 

X-XXI.    Ptychopteria  Hall. 

Differs  from  Actinopteria  in  the  pointed  anterior  extremity  and 
large,  straight  wing  marked  by  a  strong  longitudinal  fold.  Hinge 
line  linear,  with  one  or  two  linear  oblique  cardinal  and  lateral 
teeth.     Surface  marked  with  fine  rays,     Devonic, 
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23S-  P.  sinnosa  Hall.     (Fig.  591,  d.)  Devonic. 

Extremities  of  hinge  angular.  Anterior  portion  of  shell  with 
broad  sinus.  Surface  marked  by  fine  undulating  rays,  crossed  by 
concentric  strix  which  are  at  times  crowded  into  lamellae. 

Chemung :  Pennsylvania. 
236.  P.  sao  Hall.     (Fig.  591,  e,f.)  Devonic. 

Differs  from  P.  sinuosa  in  the  less  distance  between  the  anterior 
€nd  of  the  shell  and  the  sinus,  and  in  the  longer  and  more  truncate 
posterior  wing. 

Chemung  Group :  New  York, 

LXXII.    MoNOPTERiA  Meek  and  Worthen. 
Differs  from  Pterinea  in  the  absence  of  teeth,  in  the  very  obscure 
or  obsolete  anterior  muscle  impression  ;   anterior  ear  represented 


593      Manopterta  loHgisftna 

(Kan   Pal 

594      a,  MmopUrta  pbbma 

,  nghl  vahe 

(Ind     Surr 

.ndKap    Un. 

by  a  very  small  appendage  drawn  back  between  the  beaks  in  a 
deep  lunule,  not  seen  in  side  view.  Posterior  wing  slender,  pro- 
duced. Body  of  shell  obliquely  produced  and  angular  posteriorly. 
Devonic  to  Carbonic. 

237.  M.  longispina  (Cox).      (Fig.  593.)  Carbonic. 
Surface  covered  with  fine  concentric  growth  lines. 
Kentucky-Col  orado. 

238.  M.  gibbosa  Meek  and  Worthen.     (I-'ig.  594,  a'l)     Carbonic. 
Semicircular  in  antero-basal  marginal  outline,  pn^terioj-  end  and 

wing  about  equally  produced. 

Pennsylvania—Kansas. 

LXXIll.    PsEunoMONOLis  Hcyrich. 

Suborbicular, inequivalve.     Right  valve  convex,  with  piomrnent 
incurved  beak  and  small  or  obsolescent  ears.      I.eftvalve  tlattened. 
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with  slightly  prominent  beaks;   anterior  ear  minute  or  wanting. 

Devonic-Crctacic. 

239.  P.  hawni  Meek  and  Hayden.     (Fig.  595.) 

Carbonic  and  Fermic. 

Posterior  ear  narrow,  obliquely  trun- 
cate. Anterior  ear  larger.  Surface 
marked  with  irregular  undulating  ribs  of 
unequal  size  and  concentric  lamellse 
which  at  times  are  very  strong  over  the 
costre. 

Carbonic  :  Pennsylvania  -  Colorado. 
Permic  of  Kansas. 

P.    kansasensis    Beede.       (Fig. 


240. 

S96.)  Carbonic  and  Permic. 

Hinge  line  nearly  straight.     Both  ears 
rounded  to  meet  the  hinge.     Radiating  strise  wavy. 


iatwH*.     (Kan.  P«1.,V1/II.) 
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KlG.  596.      Pifudomonoli:  kaniaunsh.     (K.n.  Pal.,  VI/II.) 

Coal  Measures:  Ohio-Colorado  and  Arizona.    Permic  of  Kansas. 
P.  equistriata  Beede.     (Fig.  597.)        Carbonic  and  Permic. 


Differs  from  P.  hawni  in  being  smaller  and  shorter,  slightly 
more  convex,  and  in  having  regular  strife. 

Pennsylvania :  Kansas,  Colorado.  Permic  :  Kansas  (Garrison). 
242.  P.  subcircularis  (Gabb).     (Fig.  598.)  Triassic. 

Ribs  alternating  in  size. 
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Triassic  of  Nevada  ;  California— British  Columbia 
243.  P.  carta  Hall.     (Fig.  594,  b.)  Jurassic. 

Surface  marked  with  fine  radiating  plications,  crossed  by  con- 


FlO.  597,      FstuJomonotii  iquislriata.      (K«n.  PaI.,VI/II.) 

centric  strijE,  producing  small  nodes  at  points  of  intersection, 
Sundance  ;  South  Dakota,  Wyoming. 

LXXIV.    HAU3BIA  Bronn. 

Equivalve,  semicircular  to  semioval,  with  straight  hin^e,  and 

almost  central,  scarcely  prominent  beaks.     Teeth  absent.     Surface 

radiately  ribbed.     Wings  absent  or  represented  anteriorly  merely 

by  a  smooth,  non-projectmg  area      Triassic. 


FlC.  598.      Pimdomonotis  luicinuluris,  left  valve.      ( 

244.  H.  lommeli  Wissmann.    (Fig.  599.) 

Beaks  very  small,  abruptly  pointed,  turned   i: 

Surface   marked  with  more   or    less  wide  and    in 

separated  by  linear  furrows,  and  by  a  few  cuncen 

near  the  beak. 

Nevada,  British  Columbia. 
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LXXV.    M\ALNA  DeKonnck 
Inequilateral,  inequivalve,  obi  quely  ovate    sightly  snuous  in 
front  for  the  passage  of  the  byssus      Beaks  po  nted  terminal  or 
nearly  so.     Surface   smooth   or 
marked    with    concentric    stnse 
Hinge  without  teeth.     Ligament 
area  broad,  and  grooved  parallel 
with  hinge  line.     Deep  antenor 
adductor   scar   under  the  beak 
Siluric— Permic. 

245.  M.  sancti-ludovici  Worth 
en.  (Fig.  600.)  Mississipp  c 
Subquadrate,  oblique.     Hinge 

straight  and  equalling  the  great 
■est  width  of  the  shell  below 
Margin  of  shell  r^ularly  though 
narrowly  rounded  at  base,  be 
-coming  broadly  and  shallowly 
concave  towards  the  hinge  1  ne 
anteriorly  and  posteriorly.  Beak 
of  left  valve  pointed,  curving  ob 
liquely  forward.  Shell  crossed 
by  strong  and  regular  concentre  lam  n^e  Average  length  of 
hinge  line,  |  inch ;  length  of  shell  at  nght  angles  to  hinge,  I  inch. 
Keokuk :  lUinois,  Kentucky,  Missouri. 

246.  M.  keokuk  Worthen.  Mississippic. 
Distinguished  from  M.  sancli-ludovici  by  its  larger  size  (length 

of  hinge,  1.25  inches;  length  of  shell  at  right 
angles  to  hinge,  i  .6  inches  ;  greatest  length  from 
umbo  forward,  2  inches),  greater  convexity  of 
body  of  shell  and  consequent  greater  promi- 
nence of  the  posterior  wing.  Umbo  stronger 
and  projecting  above  the  hinge  line.  Anterior 
side  of  shell  more  nearly  truncate. 

Keokuk :    Illinois,    Indiana,    Iowa,    Missouri, 
Arizona  (Escabrosa);  also  Colorado  (Ouray). 

247.  M.  angulata  Meek  and  Worthen.  Mississippic. 
Differs  from  M.  permiana  in  its  larger  size  and  concave  hinge 


Fig.  600.   Myalina 

saniti-ludoviii.   (Pal. 
III.,  V.) 
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line.  Anterior  margins  of  valves  abruptly  inflected  from  the  um- 
bonal  ridge  so  as  to  meet  on  a  plane  at  right  angles  to  that  of  the 
valves.  Beaks  attenuate,  compressed  in  front 
and  behind.  Posterior  extremity  of  hinge 
angular. 

Chester  of  Illinois.  Kaskaskia  of  Missouri. 
248.  M.  congeneris  Walcott.  (Fig.  601.) 
Mississippic— Carbonic. 
Differs  from  M.  perattenuata  in  having  the 
anterior  and  posterior  margins  parallel ;  alsa 
the  anterior  margin  is  straight  while  in  Af. 
perattenuata  it  is  concave. 

Mississippic:  Nevada.     Upper  Coal  Meas- 
ures of  Kansas. 


Myahna 


VI/II.) 


(K.r 


249.  M.   swallOTi  McChesney.     (Fig.  602, 
a,  d.)  Carbonic. 

Small,  nearly  equivalve.  Cardinal  area 
very  narrow.  [Doctor  Hind  makes  this  a  synonym  of  the  Eng- 
lish shell  Naiadites  triangularis  Sowerby.] 

I  ndiana- Wyoming 
250.  M.  recurrirostris  Meek  and  Worthen.     (Fig.  602.  c.) 

Carbonic. 
Convex.     Beaks  pointed  ;  that  of  left  valve  twisted.     Anterior 


margin  thickened  beneath  the  beaks  so  as  to    pix 
false  area.     Indiana-Iowa. 
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251.  M.  snbqaadrata  Shumard.     (Fig.  603.)     Carbonic-Permic. 
Lai^e.     Left  valve  more  convex  than  right  which  is  nearly  flaL 

[Doctor  Hind  suggests  that  this  is  the 
equivalent  of  the  English  Naiadites  quad- 
r«/a(Sowerby).] 

Carbonic  :  Colorado,  Arizona  ?     Also  in 
Permic  (Matfield)  of  Kansas. 

252.  M.  perattenuata  Meek  and  Hayden. 
(Fig.  604.)  Carbonic  and  Permic. 
Hinge    line   very   oblique   to    body   of 

shell. 

Carbonic ;     Illinois-Colorado.      Permic  : 
Kansas,  Oklahoma,  Texas. 

253.  M.  aviculoides   Meek   and   Hayden.      ^"^-  ^3-    Myalina  «,*- 

,^.       ,  ,        ^  .        quadrata,  tight  vtlve,  V  K- 

(F,g.6os,».)     Perm,c.  J^.s,;,', 

Beaks  slender,  greatly  prolonged,  with  a 
slight  upbending  at  the  point.     Umbonal  ridge  placed  near  an- 
terior border  and  parallel  with  it,  angular  and  very  convex,  giving 
the  shell  an  almost  vertical  anterior  face. 

Kansas,  Oklahoma,  Texas,  Utah  ? 

254.  M.  permiana  Swallow.     (Fig.  605,  b.)  Permic. 
Hinge  line  shorter  than  width  of  shell  below.     Differs  from  M. 


Fio.  604.     Myalinapti 
Fig.  605.     o,  Myalma 


I      (Km   P.1  ,  VI/ll.) 
ttuhiiits,  nght  v»1«e  ,  b,  M.  permi 

(After  While  ) 


aviculoides  in  its  less  convex  and  narrower  valves,  more  rounded 
umbonal  ridge,  and  in  wanting  the  upturned  beaks. 
Kansas,  Oklahoma,  Texas,  Utah  ? 

LXXVI.   Ptychodesma  Hall  and  Whitfield. 

Anterior  end  short,  posterior  end  broadly  rounded.     Hinge  line 

short.     Surface  concentrically  striated.     Hinge  with  two  or  more 
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teeth  and  a  deep  ligament  area  whose  sides  are  marked  with  paral- 
lel grooves,     Devonic. 
2SS-  P-  knappiannm  Hall  and  Whitfield.     (Fig.  606,  a-c.) 

Devonic. 

Valves  convex  below  and  gibbous  above.  Concentric  stride 
interrupted  by  occasional  growth  varices.  Externally  resembles 
some  forms  of  Modiomorpha  but  is  distinguished  by  the  deeply 
grooved  ligament  arra  characteristic  of  the  genus.  Type  of  the 
genus. 

Hamilton  group  :  New  York,  Ohio,  Falls  of  Ohio. 

LXXVII.  MoDiELLA  Hall. 
Equivalve,  very  inequilateral,  with  short  anterior  end  and  very 
broad  and  curved  posterior  end.  Hinge  line  arcuate.  Surface 
covered  with  fine  concentric  striae.  Hinge  area  longitudinally 
grooved.  Pallial  line  simple.  Very  similar  to  recent  species  of 
Modiola  but  lacking  the  pronounced  epidermis.     Devonic. 


256.  M.  pygmsea  (Conrad).     (Fig.  606,  i/.)  Devonic. 

Basal  margin  indented  anterior  to  middle  owini;  to  llic  tlepres- 
sion  just  anterior  to  the  beak  and  extends  to  tlie  hasc.  Type  of 
the  genus. 

Hamilton  :  New  York,  Pennsylvania. 

LXXVIII.  AucELLA  Kcyseilin-, 
Obliquely  ovate,   with  anterior  beaks.      Left  valve    Lir^cr  anJ 
arcuate,  with  a  small  ear  set  off  from  tlie  bod\'  uf  the  sln.ll   by  ,1 
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deep  groove  which  extends  from  the  margin  nearly  to  the  beak. 
Right  valve  Batter  and  smaller.  Hinge  without  teeth  but  furnished 
with  an  interlocking  angle  in  the  right  valve  which  fits  into  a  corre- 
sponding notch  m  the  left  vatve      Ligament  external  m  a  long 


i    h  nge  of  ■  M\  viItc 
(After  SWnlon. ) 


and  shallow  groove  beneath  the  overhanging  beaki:.  Differs  from 
Inoceramus  in  the  presence  of  the  sinus  beneath  the  beak  and  in 
the  simple  ligament  groove  as  compared  with  the  row  of  ligament 
pits  in  Inoceramus.     Upper  Jurassic  to  Cretacic. 


FlO.  608.  Auctlla  piochii 
more  ilender  ap«ciiDeii ;  t,f, 
Stanton. ) 
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257.  A.  crassicollis  Keyserling.      (Fig.  607.)  Comanchic. 
Large,  inflated.     Concentric  markings  varying  from  irregular 

constrictions  to  strong  plications. 

British   Columbia,   Alaska,  eastern    Greenland.     Knoxville   of 
California  and  Oregon. 

258.  A.  piochii  Gabb.     (Fig,  608,  a,  b.)  Comanchic. 
Small,  thin-shelled.     Concentric  undulations  regular. 
Knoxville  :  California,  Oregon,  Washington. 

258a.  A.  piochii  var.  ovata  Stanton.     (Fig.  608,  r,  d,) 

Comanchic. 

larger  than    A,  piochii,  more   broadly   triangular,  and    more 
convex. 

Knoxville  :  California,  Oregon,  British  Columbia. 

LXXIX.    OsTREA  Linneus. 

Shell  distorted  by  adherence  to  other  objects.  Structure 
lamellar.  Inequivalve,  fixed  by  the  left  or  larger  valve.  Beaks 
terminal.  Left  valve  convex,  often  marked  with  radiating  ribs. 
Right  valve  flat  or  concave,  often  smooth.  Sculpture  usually  dif- 
ferent on  the  two  valves.  Teeth  generally  absent.  Anterior 
muscle  impression  absent;  posterior  nearly  central.  Ligament 
cavity  conspicuous,  triangular  or  elongate.  Pallial  line  indistinct. 
Carbonic  to  Recent, 

An  Surface  conspicuously  plicate  radially * 1. 

I.  Outline  subcircular i . 

I.  PI ictions  over  whole  valve 267.    O.  Iii:^uf>ris.. 

1.  Plications  only  marginal 26$.    (>. /'(/n</'(7. 

I.  Outline  sickle-.sbaped,  i.  e.,  curved  laterally 2. 

2.  Entire  shell  plicate ./. 

a.  Plications  4 262.    O.  Ju/Jr/j^.'i.  </A;. 

a.  Plications  more  than  4 271.    O.  f,!i  <!f,:. 

2.  Median  area  not  plicate '■. 

b.  Shell  of  medium  size 27^.    ('    ;/;..v\.'. 

b.  Shell  small 11 

II.  Shell  auricu late  272.    < '.  »;    .//.'r?.,.,. 

II.   Shell  not  auriculate j;^.    ''. /...v     /•. 

I.   Outline  triangular 2r().    ('.     >  nit';»ui>- 

I.  Outline  oblong-ovate  with  height  much  exceeding  tran^vtix   ''.Mmtiu. 

2''I .     (  '.     ;c'      .."  .  . 
B»   Surface  not  conspicuously  plicate  radially  except  in  some  forms  ^\ln  n  \mu!;l; 1 1. 

II.  Both  valves  deeply  sinuous 2S1.   c        ,      ,><  , 

II.  Valves  not  sinuous V 

3.  Lower  valve  very  convex  ;  upper  valve  tlat  or  only  .S'i^!ii'\   t."!i\cN 
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(-.   Lower  TiWe  attached  by  whole  lower  surface  and  deep 21. 

22.  Sides  bent  up  from  area  of  attachment  almost  at  a  right  angle. 

266,   O,  rotigtsla. 

22.  Sides  curved  upward 259.   O.  ilrigileiula. 

<.  Lower  valve  not  allached  by  wliole  lower  surface 33. 

33.   Shell  winged  posteriorly. 175.    O.  bryani. 

33.  Shell  not  winged  posteriorly aa. 

aa.   Ixjwer  valve  broadest  below  middle \. 

f.   Lower  valve  very  convex  in  central  portion. 

270.    a  lubsfalulata. 
t-  Lower  valve  very  convei  towards  umbo. 

aSo.    O.  vomtr. 

aa.   Ixjwer  valve  broadest  at  middle tf. 

tt'    Large. 28a.   O.  compresiiroslra. 

tt-  Small a68.   0.  crctacea. 

3.   Both  valves  only  slightly  convei d. 

d.  Outline  sublriangular 44. 

44.    Large,  3-4  inches  high iSj.   O.  trigonatis. 

44.  Small,  not  2  inches  high 374,   O.  flumnsa. 

d.  Outline  elongate-oval 55. 

55,  Shell  attached  by  whole  under  side 278.   0.  inemala. 

55.  Shell  not  allached  by  whole  under  side  bb. 

bb.  Shell  slightly  arcuate  laterally ftt- 

ttt-  Large  (3  inches  Xl>i  inches) 276.   O.  glabra. 

ttt-  Small  (ainchesX  I  inch) »;7-   O.  lublHgenolis. 

bi.  Shell  not  arcuate  laterally 4t. 

4t.  Margins  crenulate 269.   O.  dentuulifera. 

4t-  Margins  not  crenulate 264.   0.  haydtni. 

d.  Outline  round-oval 284.   O.  ftrcrasia. 

d.  Outline  very  long  and  narrow  with  nearly  parallel  sides. 

363.   O.  aoitniicus. 


259.  0.  strigilecula  White.     (Fig.  609.) 


Jurassic, 


Small  (up  to   I   inch  in  diameter). 
entire  surface. 

Throughout  the  Jurassic  of  the  Interior. 
260-  0.  crenulimai^  Roemer.     (Fig.  610.) 

Thin,  subtriangular.      Beaks   short  and   blunt. 


(Kan.  Univ.  Quarterly.) 

Lower  valve  attached  by 


Comanchic. 

Lower  valve 
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marked  by  5  to  8  strong  ribs,  3  of  them  much  the  strongest  and 
frequently  outlining  the  shell  as  a  more  or  less  equilateral  triangle. 
Upper  valve  flat ;  ribs  nearly  obsolete.  Anterior  and  posterior 
margins  of  both  valves  minutely  crenulated. 

Texas  (Trinity),  northern  Mexico  (Washita). 
261.  0.  subovata  Shumard.  Comanchic. 

Large  and  massive,  oblong-ovate.  Both  valves  only  slightly  con- 
vex. Beak  of  lower  (left)  valve  elevated  and  projecting  beyond  that 
of  right.     Surface  coarsely  imbricate  and  radially  plicate,  the  ribs 


Fig.  Gio.      Otirta  ertnulimargB.     ii,  external,  and  b,  internal  view  of  the 
free  »«l  ve.     (  Afier  Roemer. ) 


vith  tubercles  or  spines  at  top. 


usually  about  6  or  8,  sometim 
Average  height  6  inches. 

Common  in  Fredericksburg  and  Washita  of  Oklahoma.  Kan 
sas,  Texas  and  New  Mexico. 
262.  0.  quadriplicata  Shumard.     (Fig,  61 1.)  Comanchic 

n 

'.'jk 


Main  radiating  plications  4,  produced  at  e<i;^'i-  o 
Washita  of  Texas  (Denison),  Oklahoma  and  K: 
263.  0.  soleniscus  Meek.     (Fi''.  612.) 

Long  and  narrow.      Often  very  laij^e  and  thick. 
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Through  the  whole  thickness  of  the  Crctacic  of  Utah,  Wyoming 
and  Colorado,  and  in  the  Dakota  of  Texas. 


Cretacic, 


Fig.  612. 


,  XX-     (After  White.) 


264.  0.  haydeni  White.     (Fig.  613.) 
Small,  usually  not  exceeding  2  inches  in  height. 
Bear  River:  Wyoming,  Idaho. 

265.  0.  panda  Morton.  Cretacic. 
Free  margins  of  valves  impressed  with  broad  plications  which 

do  not  extend  to  the  beak. 

New  Jersey  (Marshalltown),  Delaware,  Texas  (Coloradoan). 


Fig.  613. 


hnyj,» 


(After  White.) 


266.  0.  coagesta  Conrad.     (Fig.  614,  c,  d.)  Cretacic. 
Lower  valve  cup-shaped,  with  large  area  of  attachment  around 

which  the  shell  margin  abruptly  bends  up  at  a  right  angle.     Upper 
valve  flat,  with  form  of  attached  portion  of  lower  valve. 

Very  abundant  in  and  characteristic  of  the  Niobrara  of  North 
America.     Also  occurs  in  the  Benton. 

267.  0.  lugubris  Conrad.     (Fig.  614,  a,  b.)  Cretacic. 
Varying  from  small  to  medium  in  size  (breadth  from  |  inch  to 

2j  inches).     Plications  1 2  to  i  S  on  each  valve  but  developed  only 
around  the  margin  of  the  upper  valve. 

Kansas,  Colorado  (Niobrara-Pierre),  New  Mexico  (Niobrara), 
Texas  (Eagle  Ford-Navarro). 
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268.  0.  cretacea  Morton.  Cretacic. 

Irregularly  ovate,  non-plicate.  Lower  valve  moderately  con- 
vex ;  upper  valve  nearly  flat.  Surface  marked  with  concentric 
undulations.     Height  about  J  inch  ;  width  slightly  greater. 


FiC.  614.      a,i,  Oiltea  lnguiris,\oviti  »nitip^^i\a\iei 
upper  vaWe  sligblly  enlarged  and  a  group  of  attached  lower 


".) 


Ripleyan    of    New    Jersey    (Cliffwood),     Georgia,     Alabama, 
Arkan.sas. 
269.  0.  denticulifera  Conrad.     (Fig.  615.)  Cretacic. 

Flattened,  thick.     Surface  obscurely  striate,     Margin  with  tooth- 
like crenulations. 

Ripleyan  of  New  Jersey  (Woodbury),  Mississippi,  Tennessee. 


A 


Fig.  615.      Osli;-adfn 


,./i/n. 


270.  0.  subspatulata  Forbes. 

Outline  somewhat  wedge-shaped  with  roundc 
widest  below  the  middle  whence  it  narrows  i;i 
Lower  valve   strongly   arcuate    longitudinally. 
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with  strong  concentric  undulations.     Internal  mold  nearly  smooth. 
Height  about  2  inches  ;  greatest  width  about  l\  inches. 

Ripleyan  of  New  Jersey  (Wenonah),  Georgia,  Texas. 
271.  0.  falcata  Morton  (0./i3rwi3  of  American  authors).  (Fig.6i6.) 

Cretacic, 

Lower  valve  moderately  convex  with  small  scar  of  attachment. 
Upper  valve  flat.     Plications  alike  on  both  valves. 


Fig.  616.     Oilrta/ala 

New  Jersey  (very  abundant  in  Marshalltown  ;  also  in  Navesink), 
Arkansas. 

272.  0.  mesenterica  Morton.  Cretacic. 
Smaller  than  O.falcata  and  with  non-plicate  central  area.     New 

Jersey  (very  abundant  in  Navesink  ;  also  in  Red  Bank  and  Tinton). 

273.  0.  Iiasuta  Morton.  Cretacic. 


Fco.  617.      Oilrea  flumosa  Morton.      (N.  J.  Pal.,  I.) 

Central  portion  non-plicate  as  in  0.  mesenlerUa ,  from  which  it 
differs  in  large  size  and  broader  plications. 

New  Jersey  (Red  Bank  and  Tinton  ;  sparingly  in   Navesink), 
Texas, 
274.  0.  plumosa  Morton.     (Fig.  617.)  Cretacic. 


464 


NORTH  AMERICAN  INDEX  FOSSILS. 


Thin.  Sometimes  faintly  plicate.  Upper  valve  marked  with 
fine  radiating  strice  which  diverge  from  a  median  Wne. 

New  Jersey  (Marshalltown-Red  Bank),  Virginia,  Gulf  region, 
Wyoming  (Montana). 

275.  0.  bryani  Gabb.  Cretacic. 
Somewhat  like  Gryphaa  convexa  but  with  evidence  of  attach- 
ment of  convex  valve  and  with  beak  not  strongly  incurved. 

New  Jersey  (Vincentown  and  Manasquan). 

276.  0.  glabra  Meek  and  Hayden.     (Fig.  618.)  Cretacic. 


Fic.  618.     Ostrea  glabra. 


Subovate,  sometimes  slightly  arcuate  laterally.  Beak  of  lower 
valve  curved  to  the  right ;  cardinal  area  small  and  deej).  Smfacc 
of  both  valves  entirely  free  from  radiating  plications  or  projcctinti 
concentric  lamellae,  though  there  are  obscure  striiu  jiirI  a  i^w  faint 
growth  ridges.     Size  3  inches  x  \\  inches. 

Laramie:  Colorado,  Montana.  Alberta.  I-'ox  llill-^ :  Wyoming. 
Pierre  :  Montana,  Assiniboia.     Also  San  Luis  I'olo-^i. 

277.  0.  subtrigonalis  Evans  and  Shumarcl.  ("n.i.L.ii-. 
Small,    depressed,    narrowly    ovate,    slightly    aiiiiinc    l.iiii.illy. 

Lateral  margins  of  lower  valve  crenatc,  Uppir  v.ilvi-  iK-;iny  tl.it. 
Surface  of  each  valve  marked  with  concentric  sln.i'  ami  fiirii'u-^. 
Height  not  quite  2  inches  ;   width  not  quite  1  inch. 

Pierre:   Montana,  Alberta,  AssiiiibMia.      l.i\  in_L;-.t.  m  :    .M'.nl.in.i. 

278.  0.  inornata  Meek  and  Hayden.  CiLt.i.  i,-. 
Small,  subovate,  thin,  attached  by  whole  under    -id.;  ui"  !,i\\..i 

valve.     Beaks  pointed  and  bent  laterally. 
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Kcrre :  South  Dakota,  Colorado  ;  also  in  Montana  of  Wyom- 
ing, Alberta,  etc. 

279,  0.  pellucida  Meek  and  Hayden.  Cretacic. 
Similar  to  0.  mesenlcrua  in  size,  thinness,  falcate  outline,  and 

marginal  plications,  but  differs  in  its  lai^er  scar  of  attachment 
which  extends  from  the  umbo  to  near  the  middle  of  the  valve ; 
also  lacks  the  straight  hinge  tine  with  ears  characteristic  of  0. 
mestnterica. 

Montana  :  Wyoming,  South  Dakota  (Fox  Hills),  North  Dakota 
(Pierre),  Montana  (Pierre). 

280.  0.  (Gryplueostrea)  vomer  (Morton).     (Fig.  619). 

Cretacic-Eocenic. 
Lower  valve  deep.     Upper  valve  marked  with  concentric  plates. 


Fig.  619.      Oilrta  {^Gryphaetlrio'j  jiemtr.     a,  upper   »aWe;    4,  t,   lower    valve. 
(Md.  Surr.) 

New    Jersey   (Marshalltown-Vincentown),     Delaware,   Texas. 
Eocenic  :  Maryland. 

281.  0.  selUeformia  Conrad.     (Fig.  620,  a.)  Eocenic. 
Both  valves  deeply  sinuous  through  vertical  folding. 
Eocenic  :   Maryland  (Nanj'emoy)-Aiabama  (Lignitic). 

282.  0.  COmpressirostra  Say.     (Fig.  620,  i.)  Tertiary. 
When  young  much  like  0.  sd[<Eformii  in  form  and  plicate  sur- 
face.    Differs  when  adult  in  lacking  the  sinuosity  of  0.  sellisformis. 

Eocenic  :    Maryland- Alabama.      Oligocenic :     Florida.      Mio- 
cenic  :  New  Jersey— Florida. 

283.  0.  trigonalis  Conrad.     (Fig.  621,  a,b.)    Eocenic-Pliocenic. 
Lower  valve  few-ribbed.     Upper  valve  flat. 
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Upper  Eocenic  (Jacksonian):  Mississippi,  Alabama,  Louisiana, 
Lower  Oligocenic  (Vicksburgian):  Florida  and  Mississippi.     Mio- 


Fic.  6io,     a,  Ostreo  itZ/a/ormis,  lowti  v»Ue  X  '  i     ''    O         ft     mi/™,  lateral 
view.     (Md.  Surv. ) 

cenic :     Maryland  (Choptank)  and    North    Carolina.     Plioceiiic : 
Florida. 

284.  0-  percrassa  Conrad.     (Fig.621,  c.)  Miocenic. 

Porous  and  vesicular,  of  light  weight  thaiigh  vtry  thick.      Much 


Hke  O.  trigonalh  from  which  it  differs 
and  broader  outline. 

New  Jersey,  Maiyland  (Calvert),  Florida. 
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LXXX.  Gryph-EA  Lamarck. 

Sessile  when  young,  free  when  adult.  Left  valve  strongly 
arched,  with  beak  incurved  usually  nearly  in  plane  of  median  line 
and  usually  not  much  deflected  to  right  or  left.  Right  valve  flat 
and  opercular ;  its  beak  inconspicuous  and  not  deflected  or  coiled. 
Surface  usually  marked  only  with  concentric  growth  lines.  Muscle 
impressions  as  in  Ostrea.  Less  irregular  than  Ostrea,  with  beak 
of  lower  valve  more  produced  and  recurved.  It  usually  also 
lacks  the  strong  radial  plications  often  seen  in  Ostrea  and  Exogyra, 
Also  differs  from  Exogyra  in  that  the  beak  of  the  lower  valve 
curves  upward  instead  of  laterally.  Young  Gryphcoas  are  often 
much  like  Ostreas,     Jurassic— Tertiary. 

A,  Shell  narrow,  widening  but  little  from  beak I. 

I.  Dorsal  sinus  present I. 

I.  Dorsal  sinus  beginning  near  beak 290.   G.  mucronata, 

1.  Dorsal  sinus  beginning  some  distance  from  beak 286.   G.  marcoui, 

I.  Dorsal  sinus  absent 285.    G,  nifxicana 

B.  Shell  broad,  widening  rapidlyfrom  beak II. 

II.  Dorsal  keel  present 288.    G,  navia. 

II.  Dorsal  keel  absent 2. 

2.  Lower  valve  winged , a, 

a.  Wings  on  both  sides ii. 

II.   Small  (less  than  2  inches  high) 289.    G,  washitaensis. 

II.  Large  (over  2  inches  high);  lower  valve  nearly  circular,  slightly 
compressed  into  wings  at  cardinal  extremities. 

292.    G,  mutabilis. 

a.  Wing  only  posterior 22. 

22.  Wing  not  separated  from  rest  of  shell  by  deep  sulcus ;  surface 

marked  with  obscure  concentric  lines 291.    G.  vesuutaris. 

22.  Wing  separated  from  rest  of  shell  by  deep  sulcus  ;  surface  marked 

with  rugose  concentric  lines 293.   G.  convexa. 

2.   Ix>wer  valve  not  winged b, 

b.  Beak  usually  somewhat  twisted 287.    G.  corru^^a fa  ^nd  v&rs. 

b.  Beak  straight 294.    G.  nrwberryi, 

285.  G.  mexicana  Felix.     (Fig.  622.)  Upper  Jurassic. 
Left  valve  with  strongly  curved  beak  which  is  flattened  poster- 
iorly.    Growth  lines  usually  thickened  into  wave-like  elevations. 
Right  valve  small,  flat,  and  triangular. 

Malone  of  Texas  ;  also  Mexico. 

286.  G.  marcoui  Hill  and  Vaughan.     (Fig.  623.)        Comanchic. 
Beak  narrow  and  incurved.     Dorsal  sinus  distinct. 
Fredericksburg  of  Texas. 
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287.  G.  corrugata  Say.     (Fig.  624.)  Comanchic, 

Lower  valve  boat-shaped  and  thick.  Growth  lines  coarse. 
Dorsal  sinus  distinct.  Beak  usually  slightly  twisted  toward  dor- 
sal margin.     Upper  valve  somewhat  triangular  and  thick. 


Fill,  622.     G'yph- 


,e.      (After  Cragin.) 


Washita  of  southwestern  North  America  from  Kansas  to  Mcxii 
Especially  common  in  the  Preston  of  Texas. 

Three  varieties  of  G.  corrugata  have  been  rccncjnij'.cd,  disl 
guished  mainly  by  differences  in  size. 


2%-ja.  G.  corrugata  var.  hilli  Cragin. 

Small,  resembling  the  younjj  of  G.  cfmii^nht. 

Very  abundant  in  the  Belvidere  bctis  of  Kans 
2871^.  G.  corrugata  var.  tucumcarii  Marcuu. 

Large, 
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Kansas,  Oklahoma,  New  Mexico,  Texas. 
287c.  G.  comigata  var.  belviderensis  Hill  and  Vaughan. 

Comanchic. 

Large  but  differs  from  tucumcarii  in   its  more  triangular  and 
flattened  outlme 

Comanchtc  of  southern  Kansas  and  Texas. 


.  G.  navia  Hall.     (Fig.  625,  d,  e.)  Comanchic. 

Lower  valve  distinguished  from  G.  corrugala  which  It  resembles 
in  beak  and  surface  characters,  by  its  smaller  size,  the  possession 
of  a  dorsal  carina  separated  from  the  dorsal  sinus  by  a  depressed 
area  which  at  times  is  marked  by  slight  ridges  and  by  having  a 
dorsal  wing,  produced  by  the  expansion  of  the  valve  at  the  margin. 

Characteristic  of  the  Washita  from  Kansas  to  Mexico.  Ex- 
ceedingly abundant  in  the  K i am itia  clays  of  Texas  and  Oklahoma, 

289.  G.  washitaensis  Hill.     {Fig.  625,  a-c  .)  Comanchic. 
Thin.     Lower  valve  with  well  developed  wings  on  both  sides. 

Growth  lines  fine. 

Characteristic  of  the  middle  Washita  of  Texas,  usually  asso- 
ciated with  Ostrca  carinala  and  occurring  in  great  sheets. 

290.  G.  mucronata  Gabb.     (Fig.  626.)  Comanchic. 
Similar  to  G.  marcoui  but  larger,  heavier,  and  with  less  abruptly 

constricted  beak.     The  dorsal  sinus  begins  farther  up  the  umbo 
than  in  G.  marcoui  and  the  growth  lines  are  coarser. 
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Fig.  625.    o-(,  Gryph,ta  waihilaemis  ;  d,  e,  G.  navia.      (Afier  Hill  and  Vaugdan. ) 

Abundant  in  the  upper  Washita  (Dcnison  and  liuda)  of  Texas, 
and  in  Sonora. 
291.  G.  vesicularis  Lamarck.     (Fig.  627.)     Conianchic-Cretacic. 


sk  '-r 
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Differs  from  G.  convexa  in   absence  of  sulcus  and   in  smooth 
surface. 

Washita  of  Mexico.     Cretacic :  Delaware,  Texas  and  Mexico 
and  west  to  Montana.     Al.so  Europe. 
292.  G.  mutabilis  Morton.     (Fig.  628.)  Cretacic. 

Lower  valve  dep  essed  convex  and  comparatively  thin. 


Lower  and  upper  valves.     (Md.  Surv. ) 


Especially  characteristic  of  Marshalltown  of  New  Jersey. 
293.  G.  convexa  (Say).     (Fig.  629.)  Cretacic. 

Lower  valve  with   posterior  ear  separated   from   the  rest  of  the 


Fig.  628.      iirypluca  muU-bilit.      (N,  J.  I'al.,  I.) 


472  NORTH  AMERICAN  INDEX  FOSSILS. 

shell  by  a  conspicuous  sinus,  extending  from  the  beak  obliquely 
backward.     Upper  valve  flat. 

Forms  a  conspicuous   bed   in   the   middle  of  the  Navesink  of 


Fig.  6j9.     G^'fiu:- ^^»vfx«,  X 'A-     (N.  J.  Pal.,  1.) 

New   Jersey;   also   in   Marshalltown    of  New   Jersey.     Also  in 
Ripleyan  of  Alabama  and  Mississippi. 

294.  G,  newbenyi  Stanton.     (Fig.  630.)  Cretacic. 

Outline  rounded.     Beaks  broad.     Surface   marked    with   con- 


FlG.  630.      Cryphaa  nmibi 


centric  lines  which  occasionally  become  somewliat  lanicllose. 
Coloradoan :  Colorado,  Utah,  New  Mexico,  Arizona,  Texas. 

LXXXI.  ExcXiVKA  Say. 
Shell  massive.  ■  Left  or  under  valve  always  niimli  tin:  (Ih]ki'. 
Right  or  upper  valve  usually  flat.  Shell  fixed  by  tin-  left  vaUe. 
Beak  of  lower  valve  always  turned  strongly  backward.-;  and  iisiially 
more  or  less  spiral.  Beak  of  upper  valve  inconspicimus  tiut  de- 
flected or  spiral.     Upper  Jurassic-Cretacic. 
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A.  Surface  iinoolh  or  neHrlf  «o , 

I.   Larger  valve  niMked  wilh  broul  furrow 198.  E.  suieriicu/jta. 

I.  Larger  valve  not  furrowed 300.  E.  taviuiful 

B.  Surface  marked  with  prominent  coDceutric  lameltse I 

II.  Shell  large 301.   E.  pandires 

IL  Shell  small 197.   E.  arittitt 

C.  Surface  marked  with  dislinci  radiating  ribs  or  wrinkles II 

IIL  Small 

I.    Nearly  flat *95i'-  E   tixana  var.  wiathtrfordtRD 

1.  Convei 

a.   Shell  with  oblusely  rounded  umbonal  ridge 199.    E.  lolumkflla. 

a.  Shell  with  angular  umbonal  ridge 296.   E.  pit 

III.  Large .^ 

2.  Valves  very  unequal,  the  lower  very  convex,  the  upper  nearly  flal. 

302.  E.  foUala. 
2.   ValvM  subeqUBl,  flallened  393.  E.  U 

295.  E.  tezana  Roemer.     (Fig.  631-632.)  Comanchic. 

Valves  subequal,  thick.     Surface  marked  with  unequal  radiat- 
ing ribs. 

Widely  distributed  in  the  Comanchic  of  Texas,  being  especially 


abundant  in   the   Fredericksburg.     Also   in  Fredericksburg  and 
Washita  of  Mexico. 

295<i'.  £.  tezana  var.  weatherfordensis  Cragin.  Comanchic. 

Small,  flattened,  with   somewhat   semicircular  outline.     Lower 
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vaive  usually  marked   with  plications  which  are  delicate  on   the 
posterior  slope  and  somewhat  tuberculate  on  the  anterior. 
Trinity  of  Texas. 

296.  E.  pleza  Cragin.  Comanchic. 
Lower  valve  divided  into  an  anterior  and  a 

posterior  slope  by  an  angular  ridge.  Both 
slopes  usually  marked  with  radiating  lines  or 
wrinkles. 

Comanchic :    Texas    (Fredericksburg    and 
Washita). 

297.  E.  arietina  Roemer.     (Fig.  633.) 
Comanchic. 

Larger   valve   inflated,  tortuous.     Smaller 
valve  flat,  a  plane  spiral.    Without  plications. 
Washita :  Texas,  Mexico. 

298.  E.     suborbiculata    (Lamarck).       (Fig. 
635.  (T.)  Cretacic. 

Fig.   631.     £ji>£yra       Lower  valve  marked  with  a  broad  furrow, 

,  ,,      extending  obliquely  from    the  umbo   to   the 
in  conjunction.      (  After   "-"*■-'         fa  i       J 

Hill.)  postero-basal  margin.     Surface  smooth. 

Benton  :    Colorado  (Pugnellus  sandstone). 
299.  E.  COlambella  Meek.      (Fig.  634,  ^-<:.)  Cretacic. 

Small,  left  valve  marked  by  radiating  ribs.     Right  valve  flat, 
oval  and  smooth. 

Colorado :  New  Mexico,  Texas  (Benton) ;  also  Dakota  of  Texas. 


Fig,  633,      Exa^yra  ariiliiui.      ( .A 

300.  E,  laviuscula  Roemer.     (Fig.  634,  (/.) 
Both  valves  smooth  except  for  concentric  grt 

valve  flat  and  nearly  circular. 

Very  common  in  the  Austin  of  Texas ;   also 

and  Utah. 
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Fig.  634.      o-c,  Ex9g}ra  roluabflla    lower  umbonat  and  upper  t 
Urviuaiula    lower  T>lve      (After  StintoD  ) 
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301.  E.  ponderosa  Roemcr.     (Fig.  635,  «,  1^.)  Crctacic. 
Left  valve  marked  with  strong  concentric  lamellae,  fine  concen- 
tric stride  and  obscure  radiating  ribs.     Right  valve  with  horizontally 
spiral  umbo  ;  concentrically  laminated. 

Ripleyan  of  New  Jersey  (Marshalltown),  Alabama,  Arkansas, 
In  the  Coloradoan  of  Utah,  Texas  (Austin)  and  Mexico. 

302.  E.  costata  Say.     (Fig.  636.)  Cretacic. 


Fi.;.  6j6.      iJ-Ki-'H  <-flj/"/fl.     l^iwei  valve,  >'  ',       ( 

Differs  from  E.  potidcrosa  in  being  strniisjiy  co 
ing  the  iamellose  extensions. 

New  Jersey  (especially  characteristic  of  Nave- 
Bank  and  Tinton),  Delaware,  Maryland  (Mnm 
region  to  Texas  and  San  Luis  Poto.si. 

LXXXII.    AMMCrMA  Hall. 

Equivalve,  very  inequilateral,  subfllipticil,  wii 

tenor  end  and  prolonged  and  wider  posterior  lii 
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ties  rounded.  Beaks  low  and  appressed.  HJnge  line  long,  gently 
arcuate.  Umbonal  slope  not  defined.  Surface  marked  by  con- 
centric striae  which  become  lamellose  on  the  posterior  portion  of 
the  shell.  Teeth  obscure.  Hinge  line  marked  by  one  or  two 
longitudinal  lateral  folds.  Ligament  external,  extending  more 
than  half  way  from  the  beak  to  the  posterior  end.  Pallial  line 
simple.  Lived  in  fresh  water.  Devonic. 
303.  A.  (Arcbanodon)  catskillensis  (Vanuxem).     (Fig.  637.) 

Devonic. 

Shell  large,  elongate-elliptical. 

Oneonta:  New  York.     Catskill :  Pennsylvania, 


Fia,  637.     ArcManvJen  ealiJallmsis,  X  %•    {?«'-  N.  V.,  V.) 

LXXXIII,  Naiadites  Dawson.  {Antkracoptera,  Salter.) 
Inequivalve,  obliquely  triangular,  very  inequilateral.  Anterior 
end  oblique,  forming  a  small  lobe  anterior  to  the  umbonal  ridge. 
Hinge  line  straight.  Hinge  plate  striated,  with  an  obscure  car- 
dinal tooth,  that  in  the  left  valve  being  anterior,  and  that  in  the 
right  posterior.  Umbos  small,  inconspicuous,  almost  terminal. 
Byssal  notch  always  present.  Shell  very  strong  anteriorly,  fragile 
posteriorly.  Surface  covered  with  flat  concentric  lamellae.  Pallial 
line  entire,  represented  by  a  series  of  small  pits.  Brackish  or 
fresh  water  ;  attached  by  byssus.  Carbonic. 
304.  N.  carbonarius  Dawson.     (Fig.  638,  e.)  Carbonic. 

Hinge  line  more  than  half  the  length  of  the  shell.  Beak  in  an- 
terior fourth  of  hinge  line.  Anterior  margin  abruptly  rounded  ; 
basal  margin  nearly  straight,  with  a  slight  sinus  ;  posterior  margin 
broad  and  regularly  rounded.  Shell  usually  much  distorted  by 
pressure.     Length  one  inch  or  more.       Type  of  genus. 

Exceedingly  abundant  in  the  Coal  Measures  of  Nova  Scotia  and 
Cape  Breton. 
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LXXXIV.    Anthracomva  Salter. 

Differs  from  Naiadites  in  posterior  end  being  produced,  ex- 
panded, and  usually  truncate.  Hinge  with  narrow  internal  ridge 
parallel  with  the  edge  of  the  valve  in  its  posterior  portion.  Hinge 
plate  not  striated  ;  an  oblique  diagonal  ridge  passes  from  the  umbo 
downwards  and  backwards.  Differs  also  in  being  equivalve,  with 
larger  and  more  conspicuous  umbos.  No  byssal  notch  present. 
Carbonic. 
305.  A.  elODgata  Dawson.     (Fig.  638,  a,  b.)  Carbonic. 

Umbos  less  anterior  than  those  of  Naiadites  carbonarius. 


FlC.  638.     a,  i,  Anihratomya  elangata,  i 
slie  tnd  enlvged  ;  e,  Naiadites 

Nova  Scotia,  Cape  Breton. 
306.  A.  Isvis  Dawson.     (Fig.  638,  c,  d.)  Carbonic. 

Less  oblique  than  preceding ;  beak  more  nearly  central. 
Coal  Measures  of  Nova  Scotia. 


LXXXV.    NvASSA  Hall. 

Beaks  small,  anterior.     Hinge  line  lon^  and  arcuate.     Obliqui 

median   depression   and   umbonal   ridge   often   present.      Surfaci 

concentrically  striated.      Hinge  with  several   irrej;ular  and  coales 

cent  teeth  anteriorly  and  with  i   to  4  clonjjate  lateral   te<.tli  pos 


Fig.  639.      A'yaiia  aygula. 

teriorly.      Ligament   external    and    iiiconspicm  j 

simple.     Devonic. 

307.  H.  arguta  Hall.     (Fig.  639.) 
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Distinguished  \>y  its  arcuate,  subelliptical  form  and  sinuate  basal 
margin.     Growth  lines  lamellose. 
Hamilton  :  New  York,  Ontario. 

LXXXVI.    Unio  Retzius. 

Oval   or  elongated.      Epidermis  thin.     Umbos   more   or   less 

anterior.     Surface  smooth,  concentrically  striated,  corrugated,  or 

rarely  spiny.     Hinge  line  with  heavy,  amorphous,  radial,  pseudo- 


cardtnal  and  lateral  teeth.  Ligament  e.tternal.  Pallial  line  simple. 
Fresh  water.     Jurassic— Recent. 

308.  U.  vetustus  Meek.     (Fig.  640,  a-c.)  Cretacic. 
Beaks  marked  with  regular  concentric  ridges  that  usually  end 

at  the  oblique  umbonal  ridge  which  extends  from  the  umbo  pos- 
teriorly: a  second  ridge  present  between  this  and  the  cardinal 
margin.  Remainder  of  valve  marked  merely  with  growth  lines. 
Length  about  three  inches. 

Hear  River  :  Utah,  Wyoming,  Idaho. 

309.  U.  belliplicatus  Meek.     (Fig.  640,  d,  c.)  Cretacic. 
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Umbonal  slope  with  5  to  8  (or  more)  coarse,  rounded,  rather 
irregular  folds  or  plications,  which  become  obsolete  in  the  last 
built  portion  of  the  shell. 

Bear  River  beds  of  Wyoming,  etc. 

310.  U.  subspatulatus  Meek  and  Hayden.  Cretacic. 
Surface  as  of  U.  vetustus  but  differing  from  that  species  in  more 

arched  hinge  line,  more  anterior  beak,  straight  base  and  general 
proportions. 
Judith  River  beds  of  Montana,  Assiniboia. 

311.  U.  danae  Meek  and  Hayden.     (Fig.  640,/,^.)         Cretacic. 
Similar  to  U,  subspatulatus  in  size  and  form  but  its  convexity  is 

greater,  the  beaks  not  so  anterior,  and  it  is  unsculptured. 

Alberta  (Lower  Belly  River),  Montana  and  Assiniboia  (Judith 
River)  ;  also  Lower  Laramie  of  Wyoming  and  Alberta. 

312.  U.  senectus  White.     (Fig.  640,  h,)  Cretacic. 
Thin.     Cardinal  and  lateral  teeth  separated  by  a  considerable 

space.  Posterior  to  the  line  running  from  the  beak  to  the  pos- 
terior basal  angle  the  surface  has  numerous  small  crenulated  un- 
dulations. In  front  of  this  the  surface  is  marked  only  with  growth 
lines. 

Montana  (Judith  River),  Assiniboia  (Lower  Belly  River) ;  also 
Laramie  of  Alberta. 

313.  U.  holmesianus.     (Fig.  640,  /,/)  Cretacic. 
Basal  (latest  built)  portion  of  shell  marked  with  only  concentric 

growth  lines ;  the  rest  of  the  shell  covered  with  radiating  costa? 
of  close-set  rhombic  papillae.     A  strong  medial  sinus  present. 
Laramie  :  Wyoming,  Utah. 

LXXXVn.    Anodonta  Cuvier. 

Shell  like  Unio  externally  but  usually  much  thinner  and 
smoother.  Hinge  without  teeth.  Fresli  water.  Cretacic- 
Recent. 

314.  A.  propatoris  White.  Cretacic. 
Elongate,    subelliptical,    moderately    convex.       Beaks     small, 

slightly  elevated  above  the  hinge  line.  Hin^e  line  l()nL,^  straiL^ht. 
Ventral  border  broadly  convex  ;  front  regularly  roiuuleci  from  the 
base  to  the  antero-dorsal  border  which  is  more  abruptly  rounded 
to  the    hinge   line.      Postero-dorsal   border  obli(]ue  and   slightly 
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convex.     Surface  only  concentrically  striated.     Average  length'2 
inches  ;  height  slightly  over  i  inch. 

Judith  River  :  Montana,  Assiniboia.     Laramie  :  Wyoming. 

LXXXVIII.    Lyrodesma  Conrad. 

Moderately  convex,  equivalve,  inequilateral.  Beaks  small, 
anterior  to  the  middle.  Posterior  umbonal  slope  usually  promi- 
nent. Surface  concentrically  striated.  Hinge  with  6  to  8  promi- 
nent, subequal,  transversely  striated  teeth  radiating  regularly 
from  the  beak  and  placed  on  a  thick  plate.     Posterior  adductor 


Fig.  641.  a~J,  Lyrodesma  major,  a,  right  valve ;  b^  cardinal  view,  slightly  en- 
larged ;  r,  vertical  section  through  valve  at  beak  showing  thickness  of  hinge  plate  and 
reason  why  the  beaks  in  internal  molds  are  widely  separated ;  d,  interior  of  right  valve ; 
e,/,  /..  acuminatum^  right  valve  and  its  hinge, /X  3*     (After  Ulrich. ) 

scar  larger  than  anterior.     Pallial  line  slightly  sinuate  posteriorly. 
No  ligament  area  present     Ordovicic  and  Siluric. 

315.  L.  acuminatum  Ulrich.     (Fig.  641,  ^,/.)  Ordovicic. 
Posterior   cardinal   slope    with    four   or   five    radiating    lines. 

Teeth  6,  the  central  ones   curved  backward  ;  the  anterior  ones 
short. 

Stones  River  :  Kentucky.     Black  River  :  Minnesota. 

316.  L.  major  Ulrich.     (Fig.  641,  a-d,)  Ordovicic. 
Shell  much    prolonged   posteriorly.      Posterior   umbonal   and 

cardinal  slope  marked   with  fine  radiating  lines.     Hinge  with  6 
teeth. 

Cincinnati  Group  :  Ohio,  Minnesota. 

317.  L.  poststriatum  (Emmons).  Ordovicic. 
Distinguished  by  its  obliquely  truncate  posterior  extremity  and 

strongly  striated  posterior  umbonal  slope. 
Trenton-Lorraine  :  New  York,  Pennsylvania. 
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LXXXIX.   ScHizoDus  King. 

Shell  thin,  ovate,  often  tending  toward  quadrate,  longest  pos- 
teriorly. Right  valve  with  two  teeth  ;  left  with  three.  Surface 
marked  with  concentric  striae  or  nearly  smooth.  Muscular  im- 
pressions two  ;  the  anterior  with  a  small  radial  buttress.  Patlial 
line  simple.  Devonic-Permic. 
318.  S.  chemungensis  (Conrad)  (5.  appressus  Conrad).     (Fig. 

642,  *.)  Devonic. 

Surface  covered  with  fine  concentric  stris  which  often  strengthen 
hito  varices  near  the  base. 

Hamilton  :  New  York.     Chemung  :  New  York,  Pennsylvania. 


s.      (N.  Y.  Surv.) 

319.  S.  gregarius  Hall.     (Fig.  642,  c.)  Devonic. 
Distinguished  by  its  .small  size  and  elongate  form. 
Chemung  Group :  Pennsylvania. 

320.  S.  rliombeus  Hall.     (Fig.  642,  </.)  Devonic. 
Distinguished  by  its  nearly  quadrate  form.     Helow  the  medium 

size  but  larger  than  S.  gregarius. 

Chemung  Group  :  New  York,  Pennsylvania. 

321.  S.  quadrangularisHall.    (Fig.  642,  ((.)    Dfvnnic^Cuhnnic. 
j^^^  Differs  from  S.  c/ifiiiiiiigi-i/.\is  in  its  mun-  <niatl- 

Mr^^S^^^  rate  form  and  more  nearly  cuntr^d  beaks, 

ftjEmwii^^  Chemung   Group:    N<:\v   Yotk.      W.iwvly  : 

■SHH^^^I  Ohio.     Coal  Measures:   PcnnsyK.tnia. 

^^^^^^^^  322.  S.  medinaensis  Mtx'k.     ( Vi'^.  <'  \'-.  1 

Fio.    643.     .S,Ahv  Mi-.^i-- i|i]>ic. 

rf«  m,^;»..,v«»/.  Subtrigonal.      Surface  n,.arl\'  snio..lli. 

(OkioP»l..  II.)  ,,,  ,         ^,  .       ,     ,. 

'  '  Waverly:  Ohio,  Indiana. 

323.  S.  cuneatUS  Meek.     (Fig.  644.)  Mississi]>|iic-CaibMnic, 
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Large.     Beaks  erect,  incurved. 

Mississippic  :  Nevada.     Carbonic  :  Pennsylvania— Colorado. 
324.  S.  COrtUS  Meek  and  Worthen.  Carbonic  and  Permic. 


FiO.  644.     Siih/u/ur  (unratus. 

Small,  not  exceeding   ^  inch   in   length,   nearly   circular,  with 
very  elevated  and  nearly  central  beaks. 

Coal  Measures  :  Indiana-Missouri.     Permic  ;  Kansas  (Marion). 


Fig.  645.     SthhoJus  whulii 


b,  internal  molds ; 
(Ind.  Surv.) 


325.  S.  wheeleri  Swallow.     (Fig.  645.)  Carbonic- Permic. 

Differs  from  5.  chemungensis  in  outline,  especially  in  the  ob- 
liquely truncated  posterior  portion. 

Coal  Measures  :  Eennsyl  van  la-New  Mexico.  Permic  :  Kansas, 
Wyoming  ? 

XC.    Tkigonia    Bruguiere. 

Thick,  trigonal,  very  inequilateral,  with  rounded  anterior  and 
produced  and  angular  posterior  margin.  Generally  marked  with 
a  ridge  extending  from  the  umbos  to  the  posterior  border,  cutting 
off  the  posterior  dorsal  area  which  has  a  different  ornamentation. 
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Beaks   nearly  terminal  anteriorly,  directed  posteriorly.     Surface 
bearing  rows  of  tubercles  or  radiating  or  concentric  ribs.     Cardi- 
nal teeth  two  in  the  right  valve  ;  three  in  the  left.     Ligament  ex- 
ternal.    Pallial  line  simple.     Jurassic— Recent. 
326.  T.  quadrangularis  Hall  &  Whitf.     (Fig.  646.)  Jurassic. 

Trigonal  to  subquadrangular,  with  two 
sets  of  ridges  making  an  acute  angle  with 
each  other. 

Upper  Jurassic  of  Wyoming,  Dakota, 


327.  T.  taffl  Cragin.  Comanchic. 

Very  large   (length  and   height  each 

Fio.  646.  ~THgonia  quad-  over  J  inchcs).  rounded-subquadrate. 
rangulatis.  (Afier  Hall  and  Posterior  dofsal  area  ornamented  with 
Whiifieid.)  numerous,  parallel,  oblique   ridges  sepa- 

rated by  much  broader  interspaces  ;  the  ridges  near  the  beak  be- 
come resolved  into  series  of  small  granules.  The  rest  of  the  sur- 
face covered  with  close  rows  of  small  tubercles. 

Trinity  of  Texas. 
328.  T.  emoryi  Conrad.      (Fig.  647.)  Comanchic. 

Ribs  30  or  more,  strong  and  tubercled,  becomini;  indefinite  pos- 


teriorly;  they  change  direction  in  passing  over  the  po.'iterior  tlur-al 
area  and  again  over  the  escutcheon. 

Fredricksburg  and  Washita  :  Texas,  Mexico,  Oklahoma. 
329.  T.  equistriata  Gabb.  Comancliic-CiLt.u ii-. 

Small,  trigonal,  elongate.     Beak.s  prominent.     Cardinal  ni,iri;in 
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nearly  straight  and  sloping  posteriorly.  Shell  truncated  pos- 
teriorly. Surface  crossed  by  regular  broad  concentric  ribs  with 
fiat  and  equal  interspaces.  An  angular  ridge  extends  from  the 
beak  to  posterior  basal  margin. 

Horsetown  and  Chico:  California,  Oregon, 

330.  T.  evansana  Meek.  Cretacic 
Somewhat  similar  to  T.  eufauiensis  in  outline,  convexity,  and 

strongly  incurved  beaks  ;  but  its 
beak  is  more  elevated,  its  average 
length  is  i|  inches  and  height 
i|  inches,  its  posterior  basal 
margin  is  straight  or  slightly 
convex,  not  concave,  its  ribs  are 
18  to  23  and  proportionally 
much  narrower  than  the  inter- 
spaces and  less  curved  than  in 
T.  eufauiensis. 

Chico:    California,  Oregon.  ^     t  o    t- •  1  ,.r 

'  *•  Fit!.  648.    Trigaara  ihoraeiia.      (Aflet 

331.  T.thoracica  Morton.    (Fig.  Welkr.  N.  J.  Sur».,  Pal,  IV.) 
648.)                             Cretacic. 

Ribs  nodose,  about  15,  the  anterior  ones  curving  strongly  for- 
ward. The  posterior  dorsal  area  occupied  by  12  to  14  subangular 
ribs. 

New  Jersey  (very  abundant  in  Marshalltown  ;  also  in  Wenonah 
and  Navesink),  Gulf  region. 

332.  T.  eufauiensis  Gabb.     (Fig.  649.)  Cretacic. 


^^^P 


FiO.  649.      Trigonia  tufauUnsU.     (After  Weller,  Pal.  N.  J.,  IV.) 

Drawn  out  posteriorly.     Ribs  angular,  12-14. 
New  Jersey  ( Merchant vi lie— Wenonah),  Gulf  region. 
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XCI.  AvicuLOPECTEN  McCoy. 

Pectiniform,  inequilateral,  inequivalve,  with  right  valve  usually 
less  convex  than  the  left.  Hinge  line  straight  with  both  anterior 
and  posterior  ears.  Surface  usually  radially  sculptured.  Liga- 
ment internal,  extending  to  both  sides  of  the  beak  in  many  shallow 
grooves  roughly  parallel  to  the  long  hinge  line.  Resiliifer  present. 
Teeth  absent.     Pallial  line  simple.     Siluric-Carbonic. 

A.  Large,  —  exceeding  ij  inches  in  diameter I. 

I.  Striae  fasciculate 343.  A. providencesis» 

I.  Striae  spiny 335.  A.  scahridus. 

I.  Striae  simple  and  smooth 334.  A.  princeps, 

£,  Of  medium  size,  —  about  I  inch  in  diameter II. 

II.  Rays  in  sets  of  two 337.  A.  dupiicatus. 

II.  Rays  spiny 354.  Acanthopeclen  carboniferus^ 

II.  Rays  in  bundles  of  irregular  size 333.  A.  fasciculatus, 

II.  Rays  4-6,  roughened  by  scales  and  separated  by  finer  striae i. 

I.  Ribs  prominent  only  on  lower  half  of  shell 352.   A,  vanvleeti, 

1.  Ribs  prominent  from  near  the  beak  to  the  margin 351.  A.  vtaccoyi^ 

II.  Rays  of  nearly  but  not  quite  equal  size  and  crossed  by  crowded   and  regular 

concentric  striae;  hinge-line  crenulated 364.   Crenipecten  unnchelli. 

II.  Rays  of  equal  size  but  varying  lengths 2. 

2.  Beak  acute  and  projecting  above  the  hinge  line 353.  A.  oklahotnaensis, 

2.  Beak  nearly  a  right  angle  and  scarcely  projecting  above  the  hinge  line... a. 

a.  Ears  prominent 349.  A.  occiiientalis. 

a.  Ears  small 345.   A.  curtocardinalis. 

II.   Rays  regularly  alternating 3. 

3.  Smaller  rays  only  near  front 348.   A.  veberemis. 

3.  Smaller  rays  extending  nearly  to  beAk h. 

b.  Small  rays  several 346.   A.  occidaneus. 

b.  Small  rays  one  in  broad  space 347.  A.  pan'ulus. 

II.  Without  rays,  marked  only  by  concentric  lines 344.   ./.  interlimatus. 

.  Small,  less  than  I  inch  in  greatest  diameter III. 

III.  Radiating  striae  fine  and  numerous 4. 

4.  Radii  crossed  by  fine  concentric  lines,  producing  a  cancellated  appearance..^ . 

r.  Length  and  height  nearly  equal  (about  \  inch) 342.   A.  prlludJr(s. 

c.  Height  slightly  exceeding  length  (about  i  incii  wide). 

4.  Concentric  stripe  absent  or  not  prominent /. 

d.  Length  and  heiglit  nearly  e(jual 339.   ./    ^.r.  V. 

d.   Height  exceeding  length 330.   ./     /  /w-v  . 

in.  Radiating  stria  rib-like  and  alternating  in  length 5. 

5.  Length  and  height  about  e([ual t. 

g.  Posterior  margin  nearly  straight 341.   ./.  ;/c//   . /<;  ,.0. 

g.   Posterior  margin  angular 340.    ./.  <    \,?a'.v  . 

5.   Height  exceeding  length 350.   .}.  .>  j  f/./n/:. 

333.  A.  fasciculatus  Hall.     (Fig.  650,,^'-.)  Dcvoiiic. 

Axis  of  shell  quite  oblique  to  the  hinge  line.     Smfacc  InckRling 
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Fio.  650.  . 
»«/i,  left  val. 
t.  siabrid, 


luloptittH  duplicalm,  lefl  valve  ;  ( 

«!,  left  valve;  i,  A.  cancellalu 
;  ^.  A.  fasciculalus,  left  valve.      (Pal. 


ears  covered  with  numerous,  fine  and  irregular  rays  which  are 
often  fasciculate  or  in  diverging  bundles.  Distinguished  from  other 
species  by  its  irregular  surface  markings. 

Hamilton  :  New  York,  Indiana. 
334.  A.  princeps  (Conrad).     (Fig.  650.  b.)  Devonic. 

Large;  rays  nearly  obsolete  on  the  large  ears.     Whole   shell 
covered  with  fine  concentric  stria;. 
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Hamilton  :  New  York,  Ohio,  Kentucky,  Indiana,  Michigan. 

335.  A.  scabridus  Hall.     (Fig.  650,/.)  Devonic. 
Differs  from  A,  princeps  in  its  very  obtuse  angle  at  the  hinge 

line,  and  especially  in  the  imbricating  growth  lines  which  usually 
form  short,  almost  tubular  spines  when  passing  over  the  rounded 
rays. 

Hamilton  :  New  York. 

336.  A.  striatus  Hall.     (Fig.  650,  rf.)  Devonic. 
Small ;  surface  including  cars    covered  with  fine  regular  and 

closely  arranged  rays. 

Chemung  :  New  York,  Pennsylvania. 

337.  A.  duplicatus  Hall.     (Fig.  650,  ^l.)  Devonic. 
Beaks  obtuse,  prominent.     Ears  small.     Surface  including  ears 

covered  with  regular  duplicating  rays  crossed  by  fine  concentric 
striae  ;  umbo  nearly  smooth. 

Chemung  :  New  York,  Pennsylvania. 

338.  A.  cancellatus  Hall.     (Fig.  650,  ^.)  Devonic. 
Height  slightly  greater  than  length.     Lateral  margin  of  anterior 

ear  rounded.     Surface  including  ears  marked  with  fine  rays  crossed 
by  fine  striae,  giving  the  shell  a  cancellated  appearance. 
Chemung :     New  York. 

339.  A.  caroli  Winchell.     (Fig.  650,  c.)  Mississippic. 
Differs  from  A,  striatus  in  its  more  circular  form,  obtuse  beak, 

and  stronger  radii. 

Waverly :  Ohio,  Iowa. 

340.  A.  coxanus  Meek  and  Worthen.     (Fig.  651.)         Carbonic. 

Radiating  ribs  alternating  in  size,  the  smaller  ones 

dying  out  before  reaching  the  hinge.     Concentric  stria? 
fine  and  close. 

Coal  Measures:    Pennsylvania-Oklahoma  and  Ne- 
braska. 
tiG.  651. 

Avicuiopectcn  341.  A.  roctilaterarius  (Cox).  Carbonic. 

coxanus.  Height  and  length  about  equal  (about  \  inch).      An- 

VI /IM*    ^'^^^^^  ^^'^  separated  by  an  indistinct  furrow  from  body 

of  shell.     Posterior  ear  not  defined,  large.      I'ostcrior 

margin  nearly  straight.    Radiating  stria:^  somewhat  rib-like,  crossed 

by  concentric  lines.     Differs  from  A,  coxanus  in  its  slight!)'  larger 

size ;  larger  posterior  ear  and  straight  posterior  border. 
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Kentucky,  Indiana,  Illinois,  Kansas,  Colorado  (Hermosa),  Okla- 
homa (Poteau  Group), 
342.  A.  pellucidns  Meek  and  Worthen  Carbonic. 

Very  small  somewhat  oblique  extremely  thin  and  fragile. 
Ears  subequal  the  antenor  acutely  angular.  SuHace  cancel- 
lated by  the  concentnc  and  radiating  stn<e  ( 1 2  radii  in  -^^  inch  at 


Pal.,  VI/II.) 


anterior   margin).       Length   and    height   about   equal   (J   inch). 
Hinge  line  shorter  than  length  of  shell  below. 
Illinois,  Colorado. 

343.  A.  providencesis  (Cox).     (Fig.  652.)  Carbonic. 
Large.     Striae  in  bundles  of  3   to   5   which  are  separated  by 

broad  grooves. 

Kentucky,  Indiana,  Missouri,  Kansas. 

344.  A.  interlineatas  Meek  and  Worthen.     (Fig.  653.) 

Carbonic. 
Surface   marked  only  with  strong  concentric  ridges  and  with 
fine  concentric  strife  between. 
Ohio-Missouri,  Arizona. 

345.  A.  curtocardinalis  Hall  and  Whitf.     (Fig.  654,  a.) 

Carbonic. 
Smaller  than  A.  occiifentalis,  with  smaller  ears  and  bifurcating 
simple  striae. 
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Upper  Carbonic  of  Utah,  Wyoming  and  elsewhere  in  west 
346.  A.  occidaneus  Meek.     (Fig.  654,  i.)  Carbo 


Fig.  653.     Aviculofinlen  inUrlineatm.     (Kan.  Pal.,  VI/II. ) 

Fig,  £54.     Avitulfpetten  (uttetardinalii,  X^  (Icrt)!    ■^-  "cddaneui.     (After  Hall 
uid  Whitfield,  and  after  Meek.) 

Slightly  more  oblique  than  preceding  ;  striae  alternating,  2  to  4 
smaller  between  larger. 

Occurs  with  preceding. 
347.  A.  panmlus  Hall  and  Whitf.     (Fig.  655,  a.)  Carbonic. 


• 


Fig,  655,    Aviaitepfdm  fatvulus,  X  3  (left) ; 
(After  Hall  and  Whitfield. ) 

More  elongate  and  with  larger  cars  than  precedinfj,  large  rib.s 
sharp  and  strong,  smaller  generally  only  one. 

Occurs  with  the  preceding. 
34S    A.  weberensis  Hall  and  Whitf.     (Fig.  655,  b.)      Carbonic. 
Ears  more  pronounced  than  in  preceding, 
plications  smaller,  several   near  front  only. 

Occurs  with  precetiing  generally. 
149.   A.     occidentalis    IShumard).     (Fig, 
656.)  Carbonic-Pcrmic. 

Both  valves  crossed  by  distinct  radiating 
ribs,  those  of  the  left  valve  the  more  prom- 
inent.     Whole  valve  crossed   by  cniici'ntric 
Fio    656     Avt,uhf.,cim  growth  lines.      Ears  large  ;    umbo  rcclirig- 
ttctdemalii,  left  valve    (Ind    ular  to  aCUte. 

^f*  )  Common  in  Carbonic  rocks  of  tlic  L'nitcii 

States  from  Pennsylvania  and  Kentucky,  westward  and  S(iull\tt;iid 
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to  Utah  and  Arizona.     Ranges  from  Lower  Coal  Measures  to  the 
Upper  and  into  Permic  in  Kansas  and  Texas. 
350.  A.  germanas  Miller  and  Faber.     (Fig.  657.)     Carb.-Permic. 
Radiating  ribs  about  12,  alternating  with  about  the  same  num- 
ber of  shorter  ribs,  and  all  separated  by  wide,  flattened  spaces. 


Fig.  657.     AvitMloptcttn germanas.     (K«d.  PbI.,  VI/II.) 
FiC.  658.      Aviculoptcim  macrsyi.     {K«ii.  Pal.,  VI/II.) 

Coal  Measures:  Kentucky, Kansas, Oklahoma.  Permic:  Kansas. 

351.  A.  maccoyi  Meek  and  Hayden.     (Fig.  658.)     Car.-Permic. 
Ribs  3  to  6,  roughened  by  scale- like  projections  and  separated 

by  smaller  strise. 

Coal  Measures  :   Kansas,  Oklahoma.     Permic:  Kansas.     Also 
Carbonic  of  New  Mexico. 

352.  A.  vanvleeti  Beede.     (Fig.  659,  c.)  Permic. 


Fig.  659.      a,b.  Aiantheffttemarbomftrus;  left  and  righltalves.      (Ind.  Surv.) 
I,  Aviculofiiilenvanvleili.      (Kan.  Scj.  Bull.) 

Differs  from  A.  maccoyi  in  larger  size  and  in  the  lai^er  rays 
which  are  prominent  only  when  half  way  down  the  shell. 

Upper  Permic :  Oklahoma  (Whitehorse),  Texas  (Quarter- 
master). 
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353.  A.  oklahomaensis  Beede.  Permic. 
Differs  from  A,  occidentalis  in  its  frequently  smaller  angle  at  the 

beak,  and  in  the  more  pronounced  concentric  lamellae. 

Upper  Permic  :  Oklahoma  (Whitehorse),  Texas  (Quarter- 
master). 

XCII.    AcANTHOPECTEN  Girty. 

In  surface  characters  distinguished  from  Aviculopecten  by  its 
large,  angular  plications,  and  spinose  margin  and  growth  lines. 
Carbonic. 

354.  A.  carboniferus  (Stevens).     (Fig.  659,  a,  b).  Carbonic. 
Small ;  right  valve  less  spinose,  and  less  strongly  plicate  than 

left.     Type  of  the  genus. 

Distributed  widely  in  the  Coal  Measures  from  West  Virginia  to 
Colorado  and  New  Mexico. 

XCIII.    EucHONDRiA  Meek. 

Like  Aviculopecten  but  with  an  unsymmetrical  resiliifer  beneath 

the  beak  and  with  numerous  pits  on  the  two 
sides  of  it  unequal  in  number  and  shape. 
Carbonic. 

355.  E.  neglecta  Geinitz.     (Fig.  660.) 

Carbonic. 
Small,  with  concentric  stria.^  only  on  body 
Fir..  660.  Euihondria  ^^  shell,  but  ribs  on  ears.     Type  of  <renus. 
w^'^/^'r/a,  right  valve, X 2;       Illinois,  Iowa,  Kansas,  Nebraska,  Missouri. 

hinge  greatly  magnified, 

showing  oblique  cartilage  XCIV.     PtkKINOPKCTIlN  Hall. 

and  smaller  lateral  pits.       Differs   from   Aviculopcctcu    in    the    loniTcr 

(Pal.  111..  V.)  .  11     ,   fi       ,      r 

hinge   line,  and  ears  not  well  denned  ;   irom 

Lyriopect€7i  in  its  distinctly  angular  anterior  ear.     De\  onic. 

356.  P.    exfoliatus  Hall.     (Fig.    661,  d.)  Devonic. 
Subrhomboidal.     Left  valve  very  convex  ;   rij^lit    less   conxex. 

Hinge  line  longer  than  shell   below.     Umbo  prominent.     Surface 
of  left  valve  marked  with  strong  rays  alternating^  with    (mr*  or  two 
finer  ones  ;  rays  on  right  valve  less  strong. 
Marcellus  :  New  York. 

357.  P.  intermedius  Hall.      (Fig.  661,  c.)  Devonic. 
Differs  from  P.  exfoliatus  in  its  greater  obliciuity,  smaller  umbo, 

comparatively  smaller  posterior  and  larger  anterior  ear.     Surface^ 
rays  more  thread-like. 
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Hamilton  :  New  York. 
358.  P.  vertamnus  Hall.     (Fig.  661,  1?.)  Dcvonic. 

Depressed -con  vex.     Surface  marked  with  irregular,  alternating, 
flexuous  and  flattened  rays,  crossed  by  sharp  concentric  striae. 

Hamilton :  New  York. 


Fig.  661  a,  Ptinnopeiltn 
initrmiiitus ,  d,  P  ixfchalus . 
■Dd  left  valves.     (P«l.  N.  V.,  ' 


a,  left  valve  . 
■,  P  diifanJu!,  nghl  t 
■)    . 


359.  P.  undOBUS  Hall.     {Fig.  661,/,  g.)  Devonic. 
Hinge  line  less  than  length  of  shell  below.     Valves  depressed- 
convex.     Surface  marked   with  many  rays   crossed   by  lamellose 
growth  lines  and  by  3-10  strong  concentric  undulations. 

Onondaga  and  Hamilton  of  New  York. 

360.  P.  dispandus  Hall.     (Fig.  661,  e.)  Devonic. 
Rays  prominent,  alternating  with  irregular  finer  ones,  those  of 

right  valve  bifurcate.     Rays  crossed  by  strong  concentric  growth 
lines.     Ear  with  fold. 
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Chemung  Group  :  New  York,  Pennsylvania. 
361.  P.  suborbicularis  Hall.     (Fig.  661,  *.)  Devonic. 

Depressed-convex.  Extremities  of  ear  angular.  Rays  regu- 
lar, about  equalling  the  interspaces,  crossed  by  concentric  lamel- 
la. Differs  from  Lyriopecten  orbiculatus  in  lacking  broad  ligament 
area. 

Chemung  Group:  New  York,  Pennsylvania. 

XCV.  Lyriopecten  Hall. 
Differs  from  Aviculopecten  in  the  much  less  distinct  cars  and  in 


the  rounded  anterior  ear,  which  is  much  sniailcr  tl]ai 

ear  or  absent.     Devonic. 

362.  L.  orbiculatus  Hall.     (Fig.  663,  a.  !>.) 

Length    and    height   about    equal.      Beak    olit 
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marked  with  regular  rays  crossed  by  sharp  concentric  lamellae. 
Hamilton  :  New  York, 

363.  L.  tricostatus  (Vanuxem).      (Fig.  662,  c,  rf.)  Devonic. 
Large  ;  beak  pointed,  not  extending  to  margin  of  hinge.     Rays 

of  three  sizes,  crossed  by  fine  concentric  lines. 
Lower  and  Middle  Chemung  of  New  York. 

XCVI.    Crenipecten  Hall. 
Like  Avicidopecten  but  with  hinge  line  composed  of  a  long  row 
of  alternating  teeth  and  sockets.     Carbonic. 

364.  C.  winchelli  Hall.     (Fig.  663.)  Mississippic-Carbonic. 
Left  valve  moderately  convex ;  beak  acute,  prominent ;   sur- 


FlG.  663.      Crrnifriirn  iviniktlH.      I-eft  valve,  and  its  upper  porlioii  enlarged  to  two 
diunelers.     (P«l.  N.  V,,  V.) 

face  with  numerous  rays.     Right  valve  nearly  flat ;  beak  obtuse, 
depressed;  surface  marked  with  obscure  rays. 

Waverly  :  Ohio.     Upper  Coal  Measures :  Pennsylvania. 

XCVn.   Pecten  Muller. 

Nearly  equilateral,  very  inequivalve,  with  well  developed  and 
equal  ears.  One  valve,  usually  the  right,  more  convex  than  the 
other.  Surface  usually  marked  with  radial  sculpture.  Hinge 
line  straight,  with  a  strong  resiliifer,  on  each  side  of  which  inter- 
locking ridges  and  grooves  radiate  in  the  adult.  Byssal  notch 
always  present  in  right  valve,  not  very  conspicuous.  Single  ad- 
ductor muscle  present.     Carbonic— Recent. 

The  genus  Pecten  has  been  divided  into  very  many  subgenera, 
the  most  important  of  which  are :  Chlmnys,  Campioiiectes,  Ento- 
lium,  Syncyclonema,  Amusium.  Under  each  are  here  placed  those 
species  which  are  most  widely  designated  by  these  subgeneric 
names. 

A.  Surface  of  valves  without  radial  ribs I. 

I.  Inlerior  o(  ratves  marked  with  small  radial  ribs i. 

1.    Interior  ribs  8 395.  P.  {Amuiium)  alabammsit. 
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1.  Interior  ribs  1 8  or  more 396.  P.  (Amusium)  mortoni, 

I.  Interior  without  ribs 2. 

2.  Ears  subequal,  divei^ing  at  a  sharp  angle  above  the  beaks a. 

a.  Height  greater  than  breadth.... 393.  P,  (Entolium)  operculiformii. 

a.  Height  and  breadth  subequal 392.  P,  {£h folium)  aviculatus . 

2.  Ears  not  diverging  at  a  sharp  angle  above  the  beaks S. 

b.  Surface  crossed  by  concentric  folds ii. 

II.  Height  greater  than  length  ....394.  Z'.  (Syntytlonema)  rigidus. 

II.   Height  and  length  nearly  equal aa. 

aa.  Folds  extending  across  ears 368.  P.  conradi, 

aa.  Folds  not  extending  across  ears. ..371.  P,  burlingtonenm, 

b.  Surface  not  crossed  by  concentric  folds 22. 

22.  Surface  smooth bb, 

bb.  Ears  subequal 369.   P.  simplicius. 

bb.  Ears  unequal  394.  P.  (  Syncyclonema )  rigidu % . 

22.  Surface  radially  striated cc. 

cc.  Height  greater  than  breadth f. 

f .  Anterior  ear  narrow,  separated  by  a  deep  byssal  sinus 
from  body  of  shell. 

390.   P.  (Camptonectfs)  per/cnuisiriatus. 
f.  Anterior  ear  broad.     Byssal  sinus  shallow. 

372.    P.  argiildftsis. 

cc.  Height  and  breadth  subequal If* 

ff.  Shell  oblique  to  hinge,  large. 

388.   P.  {Camptonccfci)  bellistriatus. 
tf.  Shell  nearly  erect... 389.  P,  (Cnmpionectes)  extenuatus, 

B.  Surface  of  valves  with  radial  ribs II. 

II.   Ribs  few,  about  6 370.   P.  <^uiuqucnarius. 

II.  Ribs  many 3. 

3.  Ribs  subequal c. 

c.  Radially  striate ^Z- 

33.  Striae  rough  or  spiny ...Jd. 

dd.  Ribs  flat-topped ^^^St,.    P.  {C/iIamys)  mtJi^nolid. 

dd.   Ribs  subangular 380.    J\  [Chlamys)  p^rNanus. 

dd.  Ribs  round ttt- 

f ff.  About  6  fine  striae  on  top  of  each  rib. 

382.    P.  [C^iianivs)  ji[U')souius. 
ttt*   About  3  coarse  stri^  on  top  of  each  rib. 

381.    P.   [C/i/af/ns]  ntdiU'Otnns. 

33.   Striae  not  spiny f<'. 

ce.   Ribs  about  24 373.    P.  (c7//<;wi-  )  ^/.dm^i:. 

ee.  Ribs  sbout  14 379.  /*.  (  C'-v /<//>/ 1 ..  )  ivahuthc-witus. 

c.  Not  radially  striate 44 

44.   Ribs  bifurcating 376.    P.  [Chlamy^)  ,  -arta:  cn-i-. 

44.  Ribs  simple ff- 

ff.   Ribs  increasing  by  implantation  at  front  of  ^lu  11. 

ff.  Ribs  not  increasing  by  implantation 4+. 

4f.   Ribs  25-30 377.    P.  {C7i.'a>/ns)  ,^ny^/. 

4t.   Ribs   12-18 *. 

*.   Shell  J  inch  hij^h..375.    P.  {C^i/(irny>)  itdnuy./rnri''. 
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•.  Shell  I  inch  high 365.  P.  Iixaitus. 

3.  Ribi  jlronglj  uueqiial,  r.  f.,  taxyta  and  mioot  ribi. d. 

d.  R»di«ll)r  Mriite 55- 

55.    Ribs  not  promiDCDt 374.  P.  (Cklaayt)  complfxiiMla, 

5S.  Ribi  very  prominent .'. .gg. 

gg.  Major  ribs  unequal 386.  P.  {Chlamys')  furanm. 

gg.  Major  ribi  equal 385.  P.  (CAiamyt)  eslrtllaniis. 

d.  Not  radiailj  striate 66, 

66.  Kibinot  prombeDt 3S4.   P.  (Chlamyi)  marylandicus. 

66.  Ribs  very  prominent hk. 

\k.  Ribs  biforcaling. 387.  P.  {^ChUimyt)  htaltyi. 

Ah.  Rib*  single 5t. 

5t.  Anlerioi  margin  tcalloped  between  the  mDJor  ribs — **. 
**.  Shell  very  large,  about  6  inches  high. 

366.   P.  rormiri. 
**.  Shell  less  ihao  2  Inches  high. 

367.    P.  qttiHqutceUatut. 

Sf.  Anterior  margin  not  scalloped. 

380.  P.  {Chlamy>)  perplanus. 

365.  P.  tezanas  Roemcr.     (Fig.  664.)  Comanchic. 
Surface  of  convex  valve  marked   with   6 

rounded  ribs  the  spaces  between  occupied  by 
two  lower  though  equal,  rounded  ribs. 

Very  abundant  in  the  Washita,  also  present 
in  the  Fredericksburg  of  Texas. 

366.  P.  (Vola)  roemeri  Hill.     (Fig.  665.)        , 

Comanchic. 

Large,    thick,    suboctahedral.     Hinge  line 
two   thirds   length   of  shell.     Both  ears  and 
rest  of  shell  marked  with  radiating  coslae,  the  0 
latter  coarse  and  unequal. 

Very  abundant  in  the  upper  Washita  (Buda)  of  Texas  ;  also  in 
Mexico. 

367.  P.  (Neithea)  quinquecostatus  (Sowerby).      (Fig.  666.) 

Comanchic— Cretacic. 

Right  valve  very  convex,  with  incurved  beak.  Surface  bearing 
six  strong,  rounded,  principal  radiating  rtbs  and  two  to  four  smaller 
ones  between  ;  ears  also  ribbed.     Left  valve  flat. 

Comanchic  ;  (Washita),  Texas,  northern  Mexico.  Cretacic  : 
New  Jersey  (Merchantville-Navesink). 

368.  P.  conradi  (Whitfield).     (Figs,  667-668.)  Cretacic. 
Surface   of  right  valve  crossed   by  crowded    concentric  folds 
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Xi.      (After  SliBt.ut 


which  do  not  extend  across  the  ears,  and  are  usually  marked  with 
five  or  six  radiating  lines.     Lel^  valve  usually  smooth. 
New  Jersey  (Merchantville-Navesink), 


Fig.  666.      Pit/en  (AV;Mfn)  ,/Hm^uieesMui. 

Whilfield,  Pal.  N.  J.,  1.) 

369.  P.  simplicius  Conrad.     (Fig.  669.) 

Differs  from  P.  conradi  in  the  smooth  surface  of  i 


PELECYPODA—PRIONODESMACEA. 


New  Jersey  (Red  Bank  and  Tinton)  ;  also  Alabama,  Mississippi, 
Arkansas,  Texas, 
370.  P.  quinquenaiius  Conrad.     (Fig.  670.)  Cretadc. 


# 


Fig.  667.     Ptiten  conradi :  enlarged.     (N.J.  Pal.,!.) 

Fig.  668.     Pecten  cotttadi,  enltigcment  of  surTacc.     ( N.  J.  Pal.,  I.) 


Right  valve  flat;   left  convex.     Surface  bearing  5  or  6  broad 
ill-defined  radiating  ribs. 

New  Jersey  (Wenonah  and  Navesink),  Mississippi. 


Fig.  669.     Ficlm  simfilidus ;  epiirged.     ( N.  J.  Pal.,  I. ) 

371.  P.  burlingtonensis  Gabb.     (Fig.  671.)  Cretacic. 

Right  valve  nearly  flat ;  left  valve  depressed-convex.     Surface 

of  each  valve  crossed  by  concentric  bands  continuous  across  the 


Fig.  670.     Peiirn  quinqmnariu!,  a  smalt  righl  vaWe.     (N.  J.  Pal.,  I.) 
Fig. 671.     PcitiH  bHrHttgtenrmi!.    (N.  J.  Pal.,  I.) 

nearly  equal  ears,   and   marked  with   very  fine   radiating  strise. 
Large  shells  have  a  height  of  over  two  inches. 

New  Jersey  (Merchantville— Wenonah),  more  common  in  former. 
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372.  P.  argillensis  Conrad.     (Fig.  672.)  '  Cretacic. 

Right  valve  depressed-convex  ;  left  valve  more  convex.     Sur- 
face of  both  valves  marked  with  fine,  even,  bifurcating,  radiating 
striae  and   close  concentric   lines  which 
project  slightly  as  they  cross  the  radii. 

New  Jersey  (Merchantville-Navesink  p 
especially  typical  of  the  Woodbury), 
Mississippi,  Texas. 

373.  P.  stearnsii  Dall,     (Fig.  675,  e.} 

Pliocenic. 

Right  valve  with  about  36  square  ribs 

separated  by  narrower  interspaces  ;  top 

Fig.  673,  /'f(/fH  argiilmsit,    of  each  rib  marked  by  a  median  shallow 

^ht  v.lve.    (After  whiifidd,   ^^^ove.  and  by  one  or  two  faint  riblets 

on   each    side   of  the  groove.     Surface 

crossed  by  concentric  lamellse  finer  and  twice  as  crowded  on  the 

right  valve  as  on  the  left.     On  the  left  valve  the  interspaces  are 

wider  than  the  rounded  ribs.      Differs  from  P.  hcaleyi  in  its  radial 

striation  and  more  numerous  ribs. 

California. 

XCVIII.  Chlamvs  Bolton. 
A  nearly  equivalve  Pccten,  with  small,  unequal  ears  (posterior 
the  smaller)  and  deep  byssal  notch  on  whose  edfje  is  a  well- 
developed  comb-like  series  of  small  teeth  (ctenolium)  in  which 
the  byssal  threads  rested.  Surface  of  shell  marked  with  radial 
ribs  or  strife.  Concentric  lines  often  elevated  into  little  tongue- 
like  extensions  where  they  cross  the  radii,     Triassic-Rccent. 

374.  Pecten  (Chlamys)  complexicosta  Gabb.     (Kig,  673.  g.) 

Cotiianchic. 
Surface  marked  with  minute  radiating  striiE  and   with  1  2  to  14 
obscure  radiating  ribs  with  at  times  smaller  ribs  inlcrcalaltil. 
Very  abundant  in  Knoxville  of  California. 

375.  P.  (Chlamys)  nebrascensis  Meek  and  Haydcn.        CtLnacic. 
Small,   suborbicular.      Hinge   line   le.'^s   than    Icn^tli   nl"   v.ihe 

below.  Both  ears  separated  from  body  of  shell  by  r.iilRi  ,ii!j^ul.ir 
depressions.  Surface  of  each  valve  marked  with  tJ  In  15  lai^f, 
usually  simple,  angular,  radiating  ribs,  separalt^d  by  fmnHv.s  ut 
about  the  same  width  as  the  ribs. 
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Fig.  67J.  a,  b,  Chlamys  ihmlaviHSis,  righl  and  left  valves  enlarged  ;  i,  C.  modi- 
ionius,  left  valve,  y,j4;d,  C.  johnimi,  left  valve  ;  r.  C.  marylaiidisus,  left  vjlve  ;  /, 
C.  irfffTsaniui,  right  valve,  X  Ji  i  />  Cktamyt  complexiiosla,  right  valve.  [,a-f,  Md. 
Survey  ;  /,  after  Stanton. ) 

Montanan  :  North  Dakota,  Wyoming,  Montana,  Assiniboia. 
376.  P.  (Chlamys)  choctavensis  Aldrich.     (Fig.  673,  a,  b.) 

Eocenic. 
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Surface  imbricated  when  mature. 

Maryland  (Aquia  and  Nanjemoy),  Alabama  (Lignitic). 

377.  P.  (Chlamys)  greggi  Harris.  Eocenic. 
Differs  from  P,  choctavensis  in  its  small  number  of  ribs,  and  their 

lack  of  bifurcation  and  imbrication. 
Lignitic :  Alabama,  Georgia. 

378.  P.  (Chlamys)  johnsoni  Clark.     (Fig.  673,  d^         Eocenic. 
Small.     A  few  ribs  implanted  at  front  of  shell. 

Maryland,  Mississippi. 

379.  P.  (Chlamys)  wahtubbeanus  Dall.  Eocenic 
Differs  from  P.  johnsoni  in  its  fewer  ribs  (about  14),  each  with  2 

or  3  imbricated  radial  striae  increasing  by  bifurcation. 

Claibornian  and  Jacksonian  :  Alabama,  Mississippi,  Louisiana. 

380.  P.  (Chlamys)  perplanus  Morton.  Eocenic-Oligocenic 
Ribs  subangular,  about  23,  with  sloping  sides  and  equally  wide 

interspaces ;  an  obsolescent  thread  on  each  side  of  the  median 
keel  of  each  rib;  all  crossed  by  regularly  spaced,  low  lamellc-e, 
slightly  produced  over  each  rib.  Byssal  notch  conspicuous  but 
not  deep.  Height  34  mm.;  width  35  mm.  (about  twice  the  length 
of  the  hinge). 

.   Eocenic :  Alabama  (Jacksonian),   Mississippi.      Lower  Oligo- 
cenic :  Florida  (Vicksburgian). 

381.  P.  (Chlamys)  madisonius  Say.     (Fig.  673,  r.)      Miocenic. 
Whole  surface  covered  with  scaly  striae  ;  ribs  usually  about  16, 

rounded,  with  about  3  striae  on  top  of  each.  Upper  part  of  byssal 
car  with  few  and  coarse  radiating  striae.  Byssal  notch  one  third 
length  of  ear. 

New  Jersey,  Maryland,  Virginia,  North  Carolina. 

382.  P,  (Chlamys)  jelfersonius  Say.     (Fig.  673,/)       Miocenic. 
Differs  from  P,  madisonius  in  its  fewer  ribs,  with  about  6  stria- 

on  top  of  each,  byssal  ear  covered  with  fine  uniform  and  numerous 
radiating  striae,  byssal  notch  barely  one  eighth  tlie  length  of  the 
ear.  As  with  many  of  the  Peciens  these  two  species  i;racle  into 
each  other. 

Maryland,  Virginia,  North  Carolina. 

383.  P.  (Chlamys    [Lyropecten] )    magnolia    Conrad.       (Imi;. 

674,  a.)  Miocenic. 
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Differs  from  P.  jeffersonius  in  its  flat-topped  ribs,  with  about  10 
radiating  striae  on  each,  the  flat-bottomed  interspaces,  and  the 
byssal  ear  with  a  few  obsolescent  rays. 

Very  characteristic  of  the  lower  Miocenic  (Vaqueros  formation) 
of  California. 

384.  P.  (Chlamys)  marylaodicua  Wagner.     (Fig.  673,  ?.) 

Miocenic. 
Distinguished  from  P.  madisonius  by  its  want  of  elevated  ribs ; 
scales  few. 

Maryland  (Calvert,  Choptank),  Virginia,  North  Carolina. 

385.  P.  (Chlamys  [Lyropecten])  estrellanus  Conrad.  (Fig. 
674,  b.)  Miocenic. 
Shell  quite  convex.     Right  valve  with  somewhat  square  ribs. 


Fig.  674.     a,    Pttltn    {Lyio/teeUn)  magnolia:   i,    Pirltn    [Lyrnfniltn)   tstrellanut. 

separated  by  interspaces  narrower  than  the  ribs  and  in  each  of 
which  is  a  squarish  riblet.  Left  valve  with  ribs  more  rounded, 
narrower,  and  with  wider  interspaces  whose  riblets  are  inclined  to 
bifurcation.  Both  valves  marked  with  radiating  lines  especially  on 
the  anterior  and  posterior  portions. 
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Throughout  California. 
386.  P.  (Chlamys)  fucanus  Dall.     (Fig.  675,  a,  6.)       Miocenic. 

Surface  reticulate.     Right  valve  marked  with  more  or  less  une- 
qual, squarish,  radially  striate  ribs,  with  at  times  smaller  riblets 


^        1    \ 


Fig.  675. 


PeclcM  {Chlamys)  fuianus :  r,   d,   P.   ( 
Fiitin  sUaniiii.     All  X -i-     (After  A 


K>ld.) 


between.     Left  valve  with   radially  striate   ribs,  the   nicliaii 
stronger  than  the  rest  and  usually  with  imbricating'  scak-^, 

Washington,  Alaska. 
387.  P.    (Chlamys     [Patinopecten] )    healeyi    Arnold.       1 

67s,  c,d.)  I'lioci 
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Left  valve  marked  with  rounded  ribs  (slightly  keeled  at  top)  and 
each  of  the  wide  interspaces  marked  with  a  smaller  rib.  Right 
valve  marked  with  squarish  ribs,  more  or  less  bifurcating ;  inter- 
spaces narrow. 

California,  Lower  California. 

XCIX.  Camptonectes  Agassiz. 
A  small,  thin  Pecten,  nearly  smooth,  more  or  less  inflated, 
marked  with  fine,  almost  microscopic  and  more  or  less  vermicular 
groovings  which  radiate  from  the  umbo  and  are  deflected  laterally 
from  a  median  line  on  each  valve.  (This  so-called  "  Camptonectes 
striation  "  is  common  to  many  recent  Pectens  both  ribbed  and 
smooth.)      Valves    similarly   sculptured.       Posterior    ear    small. 


Fig   676      Camplofifcl/sielltslitafii      (After  Stsnton.) 

obliquely  truncate;  anterior  much  larger,  in  the  right  valve  cut 

by  a  deep  byssal  sinus.     Jurassic— Recent. 

388.  Pecten  (Camptonectes)  bellistriatus  Meek.    (Fig.  676.) 

Jurassic. 

Shell  very  ihin,  slightly  oblique  to  the  hinge  line,  compressed. 

Outline  subcircular,  slightly  wider  than  high.     Posterior  ear  very 
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short,  about  one  half  the  size  of  the  anterior.  Anterior  ear  rather 
lar^e,  separated  from  the  body  of  the  shell  by  an  angular  sinus 
about  half  as  deep  as  the  length  of  the  ear.  Radiating  stricc  very 
fine  and  regular,  increasing  by  intercalation.  Concentric  striae 
fine  and  regular,  closely  arranged.  Average  height  and  breadth 
each  l^  inches.  Differs  from  P.  platessa  in  being  proportionally 
broader,  with  shorter  ears  and  finer  radiating  strix. 
Upper  Jurassic  :  South  Dakota,  Wyoming,  Utah. 

389.  P.  (Camptonectes)  extenuatus  Meek  and  Hayden. 

Jurassic. 

Differs  from  P.  bellistriatus  in  its  smaller  size,  more  convex 
valves,  more  erect  form,  and  height  slightly  greater  than  width. 
Umbonal  angle  about  105°,  height  ^  inch  ;  breadth  -^^  inch. 

Upper  Jurassic:  South  Dakota  (Sundance),  Wyoming  (Shirley), 
Utah. 

390.  P.  (Camptonectes)  pertenuistriatus  Hall  and  Whitfield. 

Jurassic. 

Differs   from   P.    e.xUmiatiis   in   its 

more  attenuated  beak  (umbonal  angle 

about    90"),    flattened    valves,    finer 

stri^,  and  more  elongate  form.  Aver- 

,   age  height  i  inch  ;    breadth  \  inch. 

Montana,  Wyoming. 
391.    P.    (Camptonectes)    platessa 

White.      (Fig.  677.)  Cretacic. 

Surface  marked    with  fine  radiating 
strise   which  at   the  sides  of  the   shell 


Fig.  677.     Camptonfclrs  plalnsa, 
righl  tiItc.     (After  Stanton. ) 


recurve. 

Coloradoan : 


Utah.  Ari 


C.    Entolium  Meek. 
A  thin  Pecten,  with  nearly  equal  ears  which  divur.;o  at  a  si 
angle  above  the  beaks.      Surface  nearly  smooth.      Mis-i^-ip| 
Cretacic. 
392.  P.  (Entolium)  aviculatus  (Swallow),    (rij;.  r.^.s.i 

Mississippic  and  Cathn 
Surface  marked  with  fine,  close  concentric  .stride  and  on.i'-ii 
faint  traces  of  radiating  ones. 
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A  characteristic  Coal  Measures  species :  Ohio  to  Oklahoma  and 
Wyoming  ;  also  in  Mississippic  of  Ohio  and  Arizona. 
393.  P.  (Entolium)  operculifonnis  Gabb.     (Fig.  679.) 

Comanchic-Cretacic. 

Height  greater  than  breadth.     Sides  of  umbo  straight,  forming 


Fig.  678.     Jinfalium  aviculalum,  left  valse.     {Ind.  Sum.) 
FlU.  679.      Entolium  operculiformis.      (Pal.  Cal.) 

almost  a  right  angle.     Surface  smooth,  polished. 

Chico  :  California.     Horsetown  ;  California,  Oregon. 

CI.   Syncvclonema  Meek. 

A  small,  nearly  equivalve,  vertically  ovate  Peclen.     Hinge  line 
very  short.     Ears  very  small,  the  anterior  the  larger.     Mai^ins 
closed  all   around,  with   no  defined  byssal  sinus  in  either  valve. 
Surface  only  concentrically  striated.     Cretacic. 
394.  Pecten  (Syncydonema)  rigidus  Hall  and  Meek.     Cretacic. 

Hinge  line  about  half  the  transverse  diameter  of  the  valves. 
Posterior  ear  obliquely  truncate,  and  hardly  half  as  large  as  the 
anterior  which  is  subtrigonal,  and  slightly  pointed.  Right  valve 
marked  with  rather  strong  and  regular  concentric  ridges  and  fur- 
rows ;  left  valve  smooth.  Anterior  margin  with  only  a  shallow, 
rounded  sinuosity  under  the  ears  which  is  nearly  as  deep  in  the 
left  valve  as  in  the  right.  Average  length  o.  1 9  inch  ;  height  o.  23 
inch.  Differs  from  P.  swipHcius  in  the  concentric  ridges  of  the 
right  valve,  the  more  regularly  rounded  outline  of  its  narrower 
valves,  and  in  the  diiiferent  form  of  its  ears. 

Montanan  :  South  Dakota,  Montana,  Wyoming. 

CIl.    Amusium  Schumacher. 
A  Pecten  with  raised   radial   riblets  internally.     Smooth  exter- 
nally or  faintly  striated.     Valves  of  about  equal  convexity,  large, 
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rather  flat.     Ears  subequal.     Ctenolium  absent ;  byssal  notch  in- 
conspicuous or  absent.     Jurassic— Recent. 

395.  Pecteo  (Amusium)  alabamensis  Aldrich.  Eocenic. 
Very  small.     Surface  of  right   valve   nearly  smooth  ;  left  with 

a  few  radial  threads  crossed  by  distant  concentric  lines. 
Midwayan  :   Alabama,  Arkansas. 

396.  P.  (Amusium)  mortoni  Ravenel.     (Fig.  680.) 

Miocenic-Recent. 
Thin.     Inside  of  valves  marked  with  1 8  to  24  radiating  double 
ribs. 

Miocenic:  Atlantic  coast.     Also  Recent:  Gulf  of  Mexico. 


\ 


¥ta.  680,      Amuiium  morloni,  right  valve,    .    1.      (Mil.  Smv,  j 

CIII.   Plicatula  Lamarck. 

Inequivalve,  nearly  equilateral,   compressed,     Smf.ice    l»ciiHng 
coarse,  radial,  and  often  divaricate  ribbing.     'IVctli  \"\v^.  sliallow, 
and  crenulate,  diverging  at  a   sharp  angle.     Muscle   sen- single. 
excentric.     Shell  sessile.     Triassic- Recent. 
397.  P.  dentoneosis  Cragin.  C-rn.uuiuc. 

Rounded,  subtriangular.  Surface  marked  with  numerous. 
crenulated,  and  often  spine-bearing  ribs  with  ititercalatcd  shorter 
and  finer  ones. 
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Very  abundant  in  Washita  of  Texas. 

CIV.  Lima  Bruguiere. 
Shell  inflated,  marked  with  radial  sculpture.  Valves  equal, 
gaping  anteriorly  and  sometimes  posteriorly.  Beaks  pointed. 
Hinge  line  straight,  terminating  in  slightly  unequal  ears.  Hinge 
area  of  each  valve  triangular  and  with  central  resiliifer.  Teeth 
absent.     Muscle  impression  single  and  large.     Carbonic- Recent. 

398.  L.  retifera  Shumard.     (Fig.  681.)  Carbonic. 
Surface  marked  with  about  25  angular  ribs  about  equalling  the 

spaces  between,  becoming  obsolete  on   the  umbo.     Entire  shell 
covered  with  numerous,  fine  concentric  stride. 
Coal  Measures;  Ohio-Oklahoma. 

399.  L,  wacoensis  Roemer.  Comanchic. 
Differs  from  L.  utakensis  in  being  slightly  larger,  more  oblique 

(obliquity   about   45°),    and    more   ventricose.       Radiating   ribs 


relij.ra. 


(Artec  Stanton.) 


coarser,  more  angular,  less  uniform  in  size,  and  less  regularly 
arranged.  The  ribs  frequently  increase  by  implantation  and 
bifurcation. 

Washita  :  Texas,  Mexico  ;  also  Fredericksburg  of  Mexico. 
400.  L.  utaheosis  Stanton.     (Fig.  6S2.)  Cretacic. 

Moderately  convex.     Small. 

Coloradoan  :  Utah,  Mexico. 

CV.  Anomia  Linne. 
Thin,  translucent,  irregular  or  subcircular,  attached  by  a  calci- 
fied byssus  passing  through  a  rounded  sinus  near  the  umbo  of  the 
right  valve.  Right  valve  flattened,  conforming  to  subjacent  sur- 
face, bearing  a  central  adductor  impression.  Left  valve  larger, 
convex,  with  four  muscle  scars  on  a  central  area. — three  byssal 
and  one  adductor.  Teeth  absent.  Ligament  more  or  less  internal 
and  supplemented  by  a  resilium.     Jurassic-Recent. 
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Fig.  683.  Anemia  firepatoril, 
upper  valve  slightly  enbiged. 
(After  SlaotoD  ] 


401.  A.  ai^entaria  Morton.  Cretacic. 
Upper  valve  with  submarginal  apex  ;  its  surface  covered  with 

irregular  growth  lines  and  at  times  with  faint  radiating  strix. 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank),   Atlantic  and 
Gulf  regions  to  Mexico. 

402.  A.  propatoris  White.     (Fig.  683.)  Cretacic. 

Shell  a  little  obliquely  subovate.  Beak 
of  upper  valve  depressed.  Surface  mark- 
ed with  rather  coarse  growth  wrinkles 
and  a  few  radiating  ones  and  by  Bne, 
raised  radiating  striic.  Differs  from  A. 
gryphorhynchus  in  having  a  less  promi- 
nent and  rounded  umbo,  in  po^^sessing 
radial  and  concentric  wrinkles  and  radial 
striae. 
Coloradoan:  Colorado,  Utah,  New  Mexico.     Montanan  ;  Utah, 

403.  A.  gryphorhynchus  Meek.  Cretacic, 
Elongate,  convex.     Beak  elevated.     Growth  lines  not  strong 

Brackish  water. 

Montanan :  Montana,  Wyoming,  Assiniboia,  Mexico  ?    Laramie 
Colorado,  Wyoming. 

CVI.    Placunopsis  Morris  and  Lycctt, 
Free   or   attached,   without   foramen   for   passafje    of 
Rounded,   thin,  with   upper  or   right  valve  irregularly 
and  lower   or  left  valve  flat   or,    when   scssilo, 
conforming  to  the  surface  to  which  it  was  attach- 
ed.    Beaks  very  small,  central.     Surface  marked 
with   irregular  radiating  lines  and  broad,   fiiint 
concentric  wrinkles.     Carbonic-Cretacic. 

404.  P.  carbonaria  Meek  and  Worthen.     )i~ig. 
684.)  Carbonic.       ' 
Concentric  and  radiating  lines  nearly  oblitcr-   ,j^ 

ated  by  an  oblique  series  of  ridges. 

Ohio-Kansas, 

CVII.    Paranomia  Conrad. 

Irregular,  inequivalve.     Upper  valve  dcprcs.sed-coi 
valve  flattened,  often  attached  near  the   umbo  to  • 


byssus. 
convex, 
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very  thin,  probably  perforate.     Surface   of  both  valves   marked 

with  distant,  rounded,  radiating  ribs.     Cretadc. 

405.  P.  scabra  (Morton).     (Fig.  685.)  Cretacic. 


Fig.  685.      Paran 


(After  Weller,  Pal.  N-  J.,  IV.) 


Ribs  produced  at  irregular  intervals  into  hollow  spines. 

Ripleyan  of  New  Jersey  (Merchantville— Navcsink),  Tennessee 
and  Gulf  region. 

CVIII.    MoDiOLOi'Sis  Hall. 

Shell  thin,  obliquely  elongate,  very  inequilateral,  with  small 
anterior  and  large  posterior  end.  Beaks  nearly  at  anterior  ends. 
Valves  crossed  by  an  oblique  depression  extending  backward  from 
the  anterior  portion  of  the  umbo.  Teeth  absent,  occasionally 
represented  by  an  obscure  thickening  and  corresponding  depres- 
sion. Muscle  impressions  two  ;  anterior  deep,  and  posterior  large 
and  faint.     Ligament  chiefly  external,  deep  seated. 

Differs  from  Modiomorpha  in  the  absence  of  teeth,  Ordovidc 
and  Siluric, 

406.  M.  faba  (Conrad).  Ordovicic 
Very  small,  with  prominent  umbonal  ridge  and  sinus. 
Trenton :  New  York,  New  Jersey,  Wisconsin, 

407.  M.  mytiloides  Hall.     (Fig.  686,  i*.)  Ordovicic. 


Surv.) 


Subcylindrical,  marked  by  fine  concentric  lines  interspersed  with 
stronger  wrinkles.  Junction  of  posterior  margin  with  hinge  line 
almost  angular. 


Ftg.  686,     a,  Modiehpi 
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Trenton :    New   York,   Canada.     Middle   Galena :    Wisconsin, 
Minnesota. 
408.  M.  concentrica  Hall  and  Whitfield.     (Fig.  686,  a.) 

Ordovicic, 

Surface  marked  by  regular  concentric  furrows  which  become' 
obsolete  on  the  umbonal  ridge. 

Cincinnati :  Ohio,  Indiana,  Kentucky. 


F[0.  687.      Modieleftii  mBdiolaris.      (After  Logan.) 

409.  M.  modiolaris  (Conrad).     (Figs.  687  and  688,)     Ordovicic. 

Shell  narrowed  anteriorly,  obliquely  truncate  posteriorly.     Beak 
not  prominent      Surface  crossed  by  concentric  undulations. 

Lorrane    New  York   Pennsytvan  a      C  nc  nmt       gion. 


Fio.  688.     Mvliohpsii  moJi-laiis,  ii 

410.  M.  orthonota  (Conrad).     (Fig.  689.)  Siluric. 
Subquadraiigular,  surface  marked  with  concentric  lines  only, 
Medina  :  New  York. 

411.  M.  primigenia  (Conrad).     (Fig.  690,)  Siluric. 
Posterior  end  with  ear.      Surface  marked  witli  stroTii;  t^iictntric 

strije  and  very  faint  radiating  ones. 
Medina  :  New  York. 
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412.  M,  dubia  Hall.  Siluric. 

Differs  from  M.  orlhonota  in  that  the  umbos  are  nearly  at  the 
anterior  extremity  and  the  concentric  striae  are  at  times  replaced 
by  stronger  wrinkles. 

Manlius :  New  York. 


Fig.  689,    Modiolopsii 
Fig.  690.    Modietofsis 


{Pal.  N.  Y.,II.) 
..     (P»l.  N.  v.,  II.) 


CIX.     MODIOHOKPHA    Hall. 

Subovate,  widest  posteriorly,  crossed   obliquely  from   beak  to 

base  by  a  more  or  less  distinctly  defined  depression,  constricting 


Fig.  691.     a,  Moditmorfka  compUmala,  internal  mold  of  left  valve  j  b,M.  myliloidts; 
boihX  J4-     (1^1-  N.  v.,  v.) 

the  basal  margin.  Beaks  small,  compressed.  Surface  marked  by 
rugose  or  undulating  concentric  stri^.  Hinge  with  strong  wedge- 
shaped  tooth  in  left  valve  and  corresponding  cavity  in  right.     No 


SH 
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lateral  teeth  present.  Ligament  external,  attached  to  thickened 
margin  of  shell  which  is  often  longitudinally  grooved  for  its  recep- 
tion.    Palhal  line  simple.     Devonjc. 

413.  M.  complanata  Hal!.     (Fig.  691,  a.)  Devonic. 
Large,     Margins  regularly  rounded. 

Onondaga  :  New  York,  Ohio, 

414.  M.  mytiloides  Hall.     (Fig.  691,*,)  Devonic. 
Above  medium  size,  oblique.     Basal  margin  nearly  straight  or 


very  slightly  concave  anterior  to  middle. 
Anterior  end  narrowed  and  extended. 

Hamilton:  New  York,  Pennsylvania, 
415.  M.  alta  Hall,     (Fig.  692,  c.) 


PELECYPODA—PRIONODESMACEA.  5 1 5 

Differs  from  M.  mytiloides  in  its  greater  proportional  height  and 
broader  and  less  extended  anterior  end. 

Hamilton  ;  New  York,  Indiana,  Falls  of  Ohio. 

416.  M.  concentrica  Hall.     (Figs.  692,  d\  694,  d.^         Devonic. 
Of  medium  size.     Distinguished  by  its  strong  and  regular  stris. 

Differs  also  from  M.  mytiloides  in  its  smaller  size  and  more  promi- 
nent umbos  ;  from  M.  complanata  in  its  more  nearly  straight  base  ; 
from  M.  alta  in  its  more  elongate  form, 

Hamilton :  New  York  and  Maryland-Indiana  and  Wisconsin. 

417.  M.  subalata  Hall.     (Fig.  692,  b.)  Devonic. 
Of  medium  size  or  smaller.     Distinguished  by  its  more  nearly 

parallel  cardinal  and  basal  margins,  angular  umbonal  ridge,  and 
the  obsolescence  of  the  stria;  on  the  umbonal  region. 

Hamilton :    New  York,  Pennsylvania ;   also   in  Marcellus  and 
Ithaca  of  New  York. 
417a.  H.  subalata  var.  chemungenBis  Hall.  Devonic. 

Differs  from  the  species  in   being  longer  in   proportion  to  the 
height,  cardinal   line  less  oblique,  its  posterior  extremity  usually 


ifcrmis.     (Ohio,  VII.) 


more  rounded,  umbonal  slope  more  arcuate,  and  striae  are  filiform, 
sharper  and  more  regular. 

Characteristic  of  Portage  of  New  York,  Pennsylvania. 
418.  M.  qaadrula  Hall.     (Fig.  692,  a.)  Devonic. 

Small,  quadrangular,  with  straight  umbonal  ridge. 

Chemung :  New  York. 
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ex.    MoDioLODON  Ulrich. 

Modioliform,  ovate  shells,  differing  from  Modiolopsis  and  Modio- 
morpha  in  the  possession  of  one  to  three  oblique  cardinal  teeth  in 
each  valve.  Hinge  much  like  that  of  Ischyrodonta.  Ordovicic. 
419.  M.  orifonnis  Ulrich.     (Figs.  693  ;  694,  a.)  Ordovicic. 

Surface  marked  with  a  few  faint  concentric  strice.     Differs  from 


Fig.  694.  a,  ModieledoH  ovifermis,  hinge  of  left  valve ;  b,  c.  M.  palii/iis,  sni.ill 
shell  and  inlernal  mold  of  U'ge  one  ;  il,  Modiomorpha  (oncenhica,  hiiige'of  left  vahe. 
(MinD.  Sunr.) 

Modiolopsis  modiolaris  in  its  cardinal  teeth,  nioie  oval  shape,  and 
rounded  instead  of  sinuate  basal  margin.     Type  of  genus. 
Basal  Trenton  of  Kentucky  and  Tennessee. 

420.  M.  patulas  Ulrich.     (Fig.  694,  b,  c.)  Ordovicic. 
Anterior  end  very  short,  in  the  internal   mold   occupied  almo.st 

entirely  by  the  elevated  anterior  muscle  scar.     Wider,  more  erect, 
and  more  uniformly  convex  than  M.  ovi/nnins. 

Middle  Galena  :  Minnesota,  Iowa.     Trenton  :  Kentucky. 

CXI.  C0LP0.MVA  Ulnch. 
Inequilateral.  Hinge  and  basal  margins  subjiaiallcl.  Hroad 
mesial  furrow  distinct.  Beneath  beak  of  right  valve  is  a  U.oili- 
like  prominence  which  fits  into  a  corresponding  depies-^ion  in  the 
opposite  valve,  differing  thus  from  Modii'Iodo/i ;  beiicith  this  de- 
pression is  a  strong  projecting  process.     Ordovicic. 

421.  C.  COnstricta  Ulrich.     (Fig.  695,  a,  />.)  <)r(i'i\icic. 
Valves  very  convex   on    umbonal    ridge.      Beaks    stronL;ly   in- 
curved.     Surface    marked    with    strong    concentric    growth    hncs. 
Type  of  genus. 

Upper  Trenton  of  Kentucky. 
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CXII.    Whiteavesia  Ulrich. 

Very  similar  to  Modiolopsis  but  differs  in  its  thinner  hinge  plate 
and  shell,  in  the  convex  basal  outline  and  absence  of  a  mesial  fur- 
row. From  Orihodesma  it  also  differs  in  these  last  two  character- 
istics as  well  as  in  its  tightly  closing  instead  of  gaping  valves, 
Ordovicic. 
422.  W.  modioUfonnis  Meek  and  Worthen.     (Fig.  695,  d.) 

Ordovicic. 

Shell    obliquely    oval,  marked    with  rather   strong  concentric 
wrinkles  especially  anterior  to  the  umbo. 


Fig.  695.     a,  i,  Colfamya 
itnsit,  righl  »»lve  j  d. 


Stones  River  of  Wisconsin,  Minnesota  ? 
423.  W.  cinCUiDatiensis    Hall  and  Whitfield.     (Fig.  695,  c.) 

Ordovicic. 

Surface  marked  with  numerous,  irregular  concentric  and  faint 
radiating  lines.     Type  of  genus. 

Eden  of  Ohio,  etc. 

CXIII.  EuRVMYA  Ulrich. 
Somewhat  triangular,  with  broad  and  wing-like  posterior,  and 
greatly  narrowed  anterior  end.  Base  oblique.  Hinge  line  straight. 
Beaks  small,  near  anterior  extremity.  Hinge  with  obscure  cardi- 
nal tooth  in  left  valve  and  corresponding  depression  in  right,  and 
with  broad  and  longitudinally  striated  ligament  area  posterior  to 
the  beaks.  Muscle  impressions  as  in  Modiohpsis.  Differs  from 
Modiolopsis  and  Modiomorpha  in  the  wing-like  posterior  extremity 
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and  in  the  presence  of  a  striated  ligament  area.     It  also  lacks  thc- 

mesial  depression  of  Modiohpsis.     Ordovicic. 

424.  E.  plana  Hall.     (Fig.  696,  a,  d.)  Ordovicic. 

Small,  triangular,  marked  with  strong  concentric  growth  lines.. 
Type  of  genus. 

Stones  River  of  Minnesota,  and  Wisconsin  (Lower  Blue  lime- 
stone). 

CXIV.   Aristerella  Ulrich. 

Subovate,  small,  moderately  convex,  nearly  smooth,  inequivalve. 
Left  valve  the  smaller.  No  mesial  furrow  present.  Hinge  appar- 
ently very  thin  and  without  teeth.     Muscle  and  pallial  impressions 


Fig.  696. 


rued  ;  .  -., 


as  in  WMlcavma.     Differs  from  Eurymya  and  WhUtavcsia  in  its 

unequal  valves.     Ordovicic. 

425.  A.  nitidula  Ulrich.     (Fig.  696,  c,  d,  c)  Ordovicic. 

Minute;  surface  nearly  smooth.     Type  of  genus. 

Black  River;  Minnesota. 


CXV.    GoNiopHOKA  Phillips. 

Equivalve,   very  inequilateral,   obliquely   trunciitc  posteriori 

rounded    anteriorly.      Cardinal    line    straight.      IScak.s    small    ai 

closely  incurved.     Umbo   prominent.     A    strong    angular   rid; 

extends  from  the  umbo  to  the  posterior  margin  and  a  i)ro.ul.  11 


defined  sinus  from  umbo  to  base.      Surface  marked   I 
striae.     Ligament  external.      Like  Modiomorpha  in  ii 
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tera  but  differing  externally  in  form  and  in  the  strong  angular 
umbonal  ridge.     Siluric— Carbonic. 

426.  G.  dabia  Hall.    (Fig.  697.)  Siluric. 
Small,  elongate ;  umbonal  ridge  subangular,  a  broad  shallow 

sinus  below  it 

Lower  Monroan  of  Michigan  and  Ohio,     Manlius  of  New  York. 

427.  G.  perangolata  Phillips.     (Fig.  698.)  Devonic- 


FlG.  698.      Goniophora ftrangulala.     (P»l.  N.  Y..  V.) 

Umbo  acutely  angular.  Umbonal  ridge  elevated,  sharp,  curv- 
ing slightly  to  the  posterior  basal  extremity.  Shell  beneath  the 
umbo  concave. 

New  York  (Schoharie  Grit),  Nevada. 

428.  G.  modiomorplioides  Grabau.  Devonic. 
Distinguished  from  other  species  by  its  very  short  anterior  end 

scarcely  extending  beyond  the  beaks. 

Middle  Hamilton  (Encrinal  limestone):   New  York, 

429.  G.  hamiltonensis  Hall.     (Fig.  699,  <r.)  Devonic. 
Length  more  than  twice  the  height.     Margin  but  slightly  curv- 
ing.    Umbonal  ridge  strongly  angular  and  prominent. 

Hamilton  :  New  York,  Pennsylvania. 

430.  G.  truncata  Hall.     (Fig.  699,  i5.)  Devonic. 
Basal  margin  rounded  anteriorly  and  slightly  sinuate  near  the 

middle.  Cardinal  line  short.  Concentric  striae  on  the  surface 
between  the  umbonal  ridge  and  the  sinus  crossed  by  radiating 
strix. 

Hamilton :  New  York. 

431.  G.  Ida  Hall.     (Fig.  699,  u.)  Devonic. 
Distinguished    by   its  narrowly  elliptical    form,   the   regularly 

curving  basal   margin  ;  the   hinge   line  is  comparatively  shorter 
than  in  any  other  of  the  Hamilton  species  except  G.  truncata. 
Hamilton :  New  York. 

432.  G.  carinata  Hall.     (Fig.  699,  d.)  Devonic. 
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Fic.  699. 


Surface  marked  by  fine  undulating  concentric  stri;e  which  are 
aggregated  into  folds  upon  the  lower  end  and  anterior  portions. 
Anterior  end  long. 

Hamilton :  New  York. 
433.  G.  chemungenais  Hall.     (Fig.  6gg,  e.)  Dev(iiiic. 

Distinguished  by  its  elongate  form,  short  anterior  end  and  fine 
concentric  stris  which  form  folds  anteriorly. 

Chemung :  New  York. 

CXVI.    MvTiLUS  Linne. 
Equivalve,   very   inequilateral,    elongated,   usually   thin,    with 
terminal  pointed  beaks.     Valves  wider  and  rounded  bclmv,  gap- 
ing a  little  for  the  byssus,  usually  smooth.     A  conspicuous  tpi- 
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dermis  and  a  thin  nacreous  layer  present     Hinge   with  a  few 

small  teeth  under  the  beaks  or  without  teeth.     Pallial  line  simple. 

Triassic-Recent. 

434-  M.  conradinas  d'Orbigny.     (Fig.  700.)  Miocenic. 


Fig.  70a.      MyHlm  coHradinui,  right  valie,  X  V-      (Hd.  Surrej.) 

Shell  very  convex.     Beak  heavy,  solid.     Hinge  with  slightly 
prominent  teeth. 
New  Jersey— Texas. 

CXVn.    MoDioLA  Lamarck. 
Like  Mytilus  but  umbos  obtuse  and  anterior  though  not  ter- 
minal.    Valves  inflated  in  front.     Epidermis  rather  hairy.     De- 
vonic-Recent. 
435.  M.  major  Gabb.     (Fig.  701.)  Comanchic. 


Fig.  701.     Mediela  major,  X  %.     {P«l-  C«l.,  II.) 

Shell  very  large  and  thick. 

Very  abundant  throughout  the  Shasta  of  California. 
436.  M.  multilinigera  Meek.     (Fig.  703,  a.) 

Cretacic. 

Surface  covered  with  fine  radiating  and  con- 
centric lines.  Fi(.  joj_   ;V^,wj 

Coloradoan  :  Kansas— Utah.  laffurdi,   left   »■!»£. 

437-  M.  julia  Lea.  Cretacic.  t"""  "■""> 

A  rounded  umbonal  ridge  passes  backward  from  the  beak  to 
the  posterior  basal   margin.      Surface   markings   are   concentric 
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mullilinigtra,  \t<X  vbIi 

b,  M.  atabamadnsis,  right  v&lve)  wilb  indi' 

catoiofHze.     (Md.  Sum;.) 


growth  lines,  which  are  strongest  on  the  posterior  umbonal  slope. 
Ripleyan  of  New  Jersey  (Merchantville,  Woodbury),  Texas. 

438.  M.  saffordi  Gabb.  (Fig. 
—-^        —^.  ^     ,                702.)  Eocenic. 

j^  -aMf         ^^'i      \  Umbo  and   umbonal  ridge 

er        ^Wl  wml.  ~      \       ^ore  prominent    than   in  M. 

alabattta'ensis. 

Midway:  Tennessee, Texas. 

439.  M.  alabamaensis  Aid- 
rich.     (Fig.  703,  b) 

Eocenic. 
Hinge      margin       slightly 
curved,      ascending.        Shell 
Fig.  703.    a,   Modiola  {Brachydonits)    strongly   arcuate.      Umbones 
(Atier  Sisnion.)    prominent,  curved. 

Pamunkey ;  Maryland,  Vir- 
ginia. 

CXVIII,    Crenella  Brown. 
Shell  small,  ovoid.     Beaks  more  or  less  incurved.     Surface  with 
a  thin  epidermis  and  a  fine  radial  stnation.     Cretacic-Recent. 

440.  C.  serica  Conrad.  Cretacic. 
Radiating  striae  seen  under  a  lens ;  concentric  lines  large,  fine 

and  regular.     Anterior  slope  from  umbo  abrupt. 

New  Jersey  (Marshalltown  and  Red  Bank),  Gulf  region. 

441.  C.  elegantala  Meek  and  Hayden.  Cretacic. 
Differs  from  C.  serica  in  its  much  larger  size,  its  proportionately 

broader   form,    and    in    the   absence   of  conspicuous    concentric 
markings. 

Montanan  :  Nebraska-Montana  ;  Tinton  of  New  Jerscj-. 

Order  2.  ANOMALODESMACEA. 
CXIX.  Pleuromya  AgassLz, 
Slightly  inequivalve.  Posterior  side  the  longer,  soniewlmt 
gaping.  Hinge  margin  with  a  thin,  horizontal  lamina  in  cacli 
valve,  the  left  inferior;  the  margin  with  a  feeble  notch  bcJiind  tJie 
lamina.  Individuals  of  the  same  species  quite  variable.  Triassic- 
Comanchic. 
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442.  P.  sabcompressa  Meek.     (Fig.  704.)  Jurassic. 

Surface  crossed  by  concentric  ridges.     Posterior  end  sloping. 

Widely  distributed  in  the  Jurassic  from  the  plains  to  the  Pacific 
coast. 


Fig.  704.      Plturomya  mii 


443.  P.  ioconstans  Castillo  and  Aguilera.     (Fig.  705.)    Jurassic. 

A  broad,  shallow  sinus  usually  present  in  the  anterior  umbonal 
region.     Posterior  end  high. 

Texas,  Mexico.  One  of  the  most  widely  distributed  fossils  of 
the  Malone  formation. 


Fig.  705,     Pkartmya  incenstaHS.     (After  Cragin.) 


CXX.    Allorisma  King. 

Equivalve,  inequilateral,  elongate,  thin,  arcuate.  Anterior  side 
short ;  posterior  long  and  gaping.  Beaks  anterior,  depressed. 
Sculpture  concentric,  strongest  medially.  Hinge  without  teeth. 
Ligament  external.  Cardinal  margin  inflected,  forming  a  lanceo- 
late depression  along  its  border  behind  the  beaks.  Posterior  ad- 
ductor scar  large.  Pallial  line  sinuate.  Carbonic  and  Permic. 
444.  A.  geinitzi  Meek.  Carbonic. 

Small.     Umbonal  slopes  carinated  from  the  beaks  posteriorly. 
Surface  marked  with  fine,  radiating  and  concentric  lines. 

Coal  Measures :  Illinois,  Kansas. 


S24 
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445.  A.costatumMeekand Worthcn.     (Fig.706.)  Carbonic. 

Radiating  costx  present  on  posterior  slope ;  concentric  Ianiell<e 
elevated. 

Coal  Measures :  Illinois,  Ohio,  Kansas,  Missouri,  Iowa. 


FlO.  706.     All<>n«na  coUalum.      (K.n.  Pal.,  VI/II, ) 
Fig.  707.      AIloHsma  granesum.      (Kko.  Pd.,  VI/II. ) 

446.  A.  granosain  Shumard.    (Fig-  70J.)     Carbonic  and  Permic. 

Beaks  very  prominent,  incurved;  a  slight  sinuosity  sometimes 
present  in  the  base. 

Upper  Coal  Measures  :  Kansas,  Missouri.      Permic   of  Kansas. 


Fig.  708.      Allariima  tirminalt.      (Kan,  I'al.,  VI/II.  j 

447.  A.  terminale   Hall.     {A.   subcuneata  Meek   and    Hnydt'n.) 

(Fig.  708.)  Carbonic  and  IVrmic. 

Large.     Dorsal  and  basal  margins  subparailei. 

Coal   Measures  of  United   States  from  Pennsylvania  to  Utah. 
Permic  of  Kansas. 

CXXI.    Sphenotl-5  Hall. 

Entire  shell  almost  cylindrical  in  shape.     Posterior  end  usually 
obliquely  truncate.     Beaks  very  near  anterior  end,  hin^je  linL-  lon^ 
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and  straight.  Valves  marked  with  a  well-defined  umbonal  ridge 
and  a  broad  sinus  which  often  constricts  the  basal  margin.  Con- 
centric growth  striae  present.  Hinge  narrow,  with  two  short  teeth 
beneath  the  beak  and  with  one  or  two  slender  lateral  teeth.  Liga- 
ment external  and  contained  in  a  slender  groove,  along  the  hinge 
line.  Muscle  impressions  two.  Pallial  line  simple.  Diflers  from 
Sanguiaolites  and  Allorisma  in  the  umbonal  and  posterior  cardinal 
ridges,  its  trapezoidal  form,  in  the  cincture  crossing  the  valves,  and 
in  the  characters  of  the  hinge.     Devonic  and  Mississippic. 


Fig.  709.     Sfkeno^us  trMHialus.     ( Pal.  N.  V.,  V. ) 
Fig.  710.     SfihenBlui  cuHta/ui.     (P»l.  N.  V.) 

448.  S.  trancatus.  {Fig.  709.)  Devonic. 
Small  truncate  posterior  end,  strong  angular  umbonal  ridge. 
Ithaca  of  New  York,  Pennsylvania,  etc. 

449.  S.  cuneatus.  (Fig,  710.)  Devonic. 
Larger  than  preceding,  with  more  pointed  anterior  and  more 

rounded  posterior  end  ;  a  second  pronounced  ridge  above  umbonal 
ridge. 

Ithaca  of  New  York,  etc. 

450.  S.  contractus  Hall.     (Fig.  711,  c)  Devonic. 


FtG.  711.      a,i,  SpkiHOlut  leolus;  c,  S.  eenlrudm ,  tight  »«Ne.      (N.  V.  Surv.) 
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Posterior  extremity  oblique,  somewhat  doubly  truncate.  Sinus 
without  distinct  limitation,  merely  flattenening  the  shell  above  and 
slightly  depressing  it  below. 

Chemung  Group:  New  York,  Pennsylvania. 
4SI.  S.  eolas  Hall.     (Fig.  711,  a,b.)  Mississippic. 

Distinguished  from  J>.  contractus  by  its  larger  size,  more  rounded 
base,  simply  truncated  posterior  end,  and  lameltose  growth  lines. 

Waverly :  Ohio. 

CXXII.    Rhytimya  Ulrich. 

Shell  very  thin,  elongate,  gaping  slightly  at  both  ends.  Hinge 
and  basal  margin  subparallel.  Beaks  prominent.  Mesial  furrow 
wide.  Ligament  external.  Hinge  apparently  without  teeth. 
Muscle  scars  very  faint.     Surface  covered  with  concentric  folds, 


Fig.  71a.     Rhytimya  raMala. 
Fig.  713.     Rhytimya  proJut 

Strongest  on  anterior  end,  crossed  on  posterior   half  by  radiating 
rows  of  small  granules.     Ordovicic. 

452.  R.  radiata  Ulrich.     (Fig.  712.)  Ordovicic 
Mesial  furrow  very  slightly  developed. 

Lower  beds  of  Cincinnati  Group  of  Ohio,  Kentucky, 

453.  R.  producta  Ulrich.      (Fig.  713.)  Ordovicic. 
Surface  crossed  by  about  ten  sharp  concentric  folds  anterior  to 

the  beaks,  becoming  less  sharp  over  the  rest  of  the  sJiell,     Type 
of  genus. 

Middle  beds  of  Cincinnati  Group  of  Ohio,  Kentucky. 


Flo,  714.      Rhytimya  . 


4S4.  R.  mickleboroughi    Whitfield.     (Fig.  714.I  Ordo' 

Shell  very  elongate,  anterior  end  acute. 
Middle  beds  of  Cincinnati  Group  of  Ohio. 
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CXXIII,    Endodesma  Ulrich. 

Shell  very  thin,  equivalve,  convex,  elongate.  Hinge  and  basal 
mai^ins  subparallel.  Mesial  depression*  deep.  Umbones  com- 
pressed, elevated.  Hinge  thin,  apparently  without  teeth.  A  flat- 
tened area  (lunulc)  present  in  front  of  beaks.  Surface  covered 
with  concentric  lines.  Muscle  scars  very  faint,  Ordovicic. 
45  s.  E.  orthonotum  Meek  and  Worthen.     (Fig.  715,^,  c.) 

Ordovicic. 

Umbonal  slope  subangular  dorsally. 

Stones  River  limestone  of  Illinois  and  Minnesota. 
456.  E.  gesneri  Billings.     (Fig.  715,  «.)  Ordovicic. 


Fig.  715.      u,  EndoJisma gesnrri,  right  valve;  b,  c,  E.  orlkaHBium  .- 
cuneatum,  all  internal  molds.     (Minn.  Surv. ) 

Differs  from  E.  orthonotum  in  its  subangular  anterior  extremity, 
its  more  rounded  upper  posterior  edge,  and  its  comparatively 
shorter  length. 

Black  River  and  Trenton  of  Ontario. 
457-  E.  caneatum  Ulrich.     (Fig.  715,  d,  e.)  Ordovicic. 

Surface  of  internal  mold  bearing  a  few  obscure  concentric  folds. 
Type  of  genus. 

Middle  Galena  of  Mmnesota. 

CXXIV.    Pholadella  Hall. 

Transversely  elongate,  with  truncate  posterior  end  and  rounded 

or  obliquely  truncate  anterior  end.     Beaks  anterior  to  middle  and 

prominent.     Umbonal  slope  prominent.    Surface  marked  with  fine 
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concentric  stris,  often  becoming  strong  undulations,  and,  on  the 
body  of  the  shell,  with  distinct  radii  which  are  absent  from  the 
anterior  end  and  cardinal  slope.     Ligament  external.      Devonic. 

458.  P.  radiata  (Conrad).     (Fig.  716.)  Devonic. 


Fig.  716.     Pholadella  radiata  ;  tf,  b^  right  ^aWes  ;  r,  d^  left  valves. 

(Pal.  N.  Y.,  V.) 

Basal  margin  slightly  sinuous,  owing  to  the  depression  extend- 
ing from  beak  to  base. 

Hamilton  :  New  York,  Pennsylvania,  Maryland.  Ithaca  :  Penn- 
sylvania. 

CXXV.      CiMITARIA  Hall. 

Very  elongate,  with  anterior  and  strongly  incurved  beaks, 
short  and  rounded  anterior  end  and  long  and  truncate  posterior. 
Umbonal  slope  well  defined.  Surface  crossed  by  strong  concen- 
tric growth  lines  and  marked  by  very  fine  radial  striae  and  by  a 
depression  extending  somewhat  posteriorly  from  the  beaks  to  the 
base.  Lunule  present.  Ligament  external.  Hinge  without  teeth. 
Devonic. 

459.  C.  corrugata  (Conrad).     (Fig.  717,  ^.)  Devonic. 
Posterior  cardinal  slope  comparatively  wide,  marked  by  one  or 

several  radial  folds.     Body  of  shell  marked  by  concentric  undu- 
lations. 

Hamilton :  New  York. 

460.  C.  recurva  (Conrad).     (Fig.  717,  a,  b.)  Devonic. 
Differs  from  C  corrugata  in  its  more  curving  outline  and  more 

rounded  posterior  extremity.     Type  of  genus. 
Hamilton  :  New  York,  Pennsylvania. 

461.  C.  angulata  Hall.      (Fig.  717,  ^r.)  Devonic. 
Umbonal  ridge  strong  and  angular.     Concentric  striiL-  regular 

and  covering  the  whole  shell. 
Chemung :  New  York. 

CXXVI.     Pholadomya  Sowerby. 
Shell  thin,  translucent,  subovate,  ventricose,  equivalvc,  gapinor 
posteriorly  and  sometimes  anteriorly.    Anterior  side  short,  rouiuieci . 


PELECYPODA—ANOMALODESMA  CEA . 


Surface  marked  with  radiating  ribs  (feeble  in  the  posterior  dorsal 
region),  crossed  by  concentric  strize.  Umbos  prominent.  Liga- 
ment external.  Hinge  without  teeth  or  with  an  obscure  thicken- 
ing.    Adductor  scars  feeble,     Pallial  sinus  deep,     Jurassic-Recent. 

462.  P.  sancti-sabBB  Roemer,     (Fig.  718.)  Comanchic, 
Beaks  prominent ;  ribs  noded  by  concentric  ridges. 
Fredericksburg  to  Denison  :  Texas,  Oklahoma. 

463.  P.  papyracea  Meek  and  Hayden.  Cretadc. 
Beaks  depressed,  small,  incurved.     Surface  of  each  valve  marked 
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with  10  to  12  radiating  ribs  and  with  very  regular,  sharply  defined 
and  closely  arranged  concentric  ridges.  In  form  quite  similar  to 
P.  marylandica  but  it  is  much  smaller  (average  length  1.2  inches  ; 
height  0.8  inch  ;  convexity  0.6  inch), 
and  the  surface  markings  are  more 
prominent. 

Benton :  Kansas,  Montana. 
464.  P.  occidentalis  Morton. 

Cretacic. 
Surface  marked  with  25  to  30  radi- 
ating, somewhat  irregular,  and  wavy 
ribs,  closest   t<^ether  on    middle   of 
shell. 

Ripleyan  of  New  jersey  (Cliffwood- 
Woodbury) ;  Gulf  region,  Arkansas. 
465.  P.  marylandica  Conrad.     (Fig.  719)  Eocenic. 


Fig.  718.     Fholadomya 
(Aftn   Meek,    Mei 


Fig    719       Pholadony, 


Length  about  3  inches,  very  fragile. 
Aquia  :  Maryland. 

CXXVIl.    Phenacomva  Dall. 
Equivalve,  thin,  marked  with   feeble  radii.     Anterior  end  more 
or   less   expanded   and    truncate.     Posterior  end    attenuate   and 
smoother.     Eocenic. 
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466.  P.  petrosa  (Conrad).     (Fig.  720.)  Eocenic. 

Ventricose  anteriorly.     Radii  sharp,  numerous. 
Aquia  of  Marvland. 


Xi      (Md   Surt.) 


CXXVIII.    Anatimya  Conrad. 
Oblong.     Anterior   side    with  concentric  sculpture  ;  posterior 


with  concentric  and  radiating  ribs.     Cretadc. 
467.  A.  anteradiata  Conrad.    (Fig.  721.) 


Fig.  711.     Anatimya  anteradiata.     (After  Weller.  Pal.  N.  J.,  IV.) 

Beaks  scarcely  elevated  above  hinge  line,  pointing  posteriorly. 
Valves  depressed -con  vex.     Margins  subparallel. 

Ripleyan  of  New  jersey  (Woodbuiy,  Wcnonah),  Mississippi. 

CXXIX.  LfOPiSTHA  Meek.  (Includes  Cymella  Meek.) 
Equivalve,  oval,  thin,  inflated.  Valves  gaping  and  compressed 
posteriorly,  concentrically  or  radially  striated.  Beaks  prominent, 
incurved.  Hinge  inflected  along  its  entire  length.  Cardinal  teeth 
two,  projecting  directly  outward  from  beneath  the  beaks.  Liga- 
ment sunken,  partly  external.     Cretacic. 

The  typical  Liopistha  has  the  shell  ornamented  principally  by 
strong  radial  ribs,  while  in  the  subgenus  Cymella  the  chief  sculp- 
ture is  the  large,  strong,  regular  concentric  undulations  which  are 
crossed  by  only  a  few  radiating  markings. 
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468.  L.  meeki  White.     (Fig.  722.)  Creudc. 

Surface  marked  with  radiating  striae  and  fine  concentric  growth 
lines. 

Coloradoan  :  Utah. 


Fig.  722.     Liepitlktt  mitii,  cudimil  and  righl 


469.  L.  (Cymella)  bella  (Conrad).     (Fig.  723.) 
Radiating  ribs  strongest  on  middle  of  valve. 


Cretacic. 


Fin,  723.    Cymelia  Mia.    ( N- 
J.  PJ.,  I.) 


Ripleyan  of  New  Jersey  (Cliffwood— 
Wcnonah),  Virginia  and  Gulf  region. 

470.  L.  protexta  (Conrad).     Cretacic. 
A  concave  area  at  posterior  extrem- 
ity nearly  or  wholly  destitute  of  ribs. 

Ripleyan  of  New  Jersey  (Weiionah— 
Tinton),  Gulf  region. 

471.  L.  (Cymella)  undata  Meek  and 
Hayden.  Cretacic. 
Radii  finer  than  in  L.  bella.     Type 

of  subgenus  Cymella. 
Montanan  :  throughout  the  RockyMountain  region  ;  Wenonah 
of  New  Jersey. 

CXXX.    CuspiDARi.\  Meek. 
Hinge  without  teeth,  but  with  a  small,  internal,  posteriorly  in- 
clined resilifer   in  each  valve  and  an  elongated   ridge  behind  it. 
Ligament  subinternal,  anterior  to  the  beaks  or  obsolete.     Pallial 
line  simple.     Surface  concentrically  sculptured.     Jurassic-Recent. 

472.  C.  ventricosa  Meek  and  Hayden.  Cretacic. 
Posterior  side  of  shell  the  longer,  usually  abruptly  contracted. 

Surface  marked  with  concentric  stride. 

Ripleyan  of  New  Jersey  (Wenonah— Tinton),  Montanan  of  Soutli 
Dakota  and  Montana. 

473.  C.  moreauensis  Meek  and  Hayden.     {Ncaramoreaui-mh^ 

Cretacic. 
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Distinguished  from  C.  ventricosa  by  its  regular,  concentric  ribs, 
instead  of  mere  striae. 

Montanan  :  South  Dakota,  Montana,  Assiniboia. 

Order  3.     TELEODESMACEA. 

CXXXI.    Pleurophorus  King. 

Inequilateral,  elongated,  rectangular,  with  beaks  nearly  terminal. 
Two  cardinal  and  one  posterior  lateral  tooth  present  in  each  valve. 
Anterior  muscle  scar  deep,  bounded  posteriorly  by  a  ridge.  Pallial 
line  simple.     Devonic-Triassic. 

474.  P.  tropidophorus  Meek.     (Fig.  724.)  Carbonic. 
Posterior  slope  doubly  angular  with  two  ridges  that  pass  ob- 
liquely backward  from  the  beaks.     Surface  marked  with  strong 
concentric  growth  lines. 

Coal  Measures  of  Ohio,  Missouri. 

475.  P.  oblongus  Meek.  Carbonic. 
Somewhat  similar  to  P.  tropidophorus  but  differs  in  the  small 

size,  with  length  never  exceeding  .  5  inch,  in  the  wider  posterior 


.5*^^ 


Fig.  724.  Pleurophorus  tropidophorus ^  right  valve.  (Kan.  Pal.,  VI /  II.) 
Fig.  725.  Pleurophorus  subcostatusy  left  internal  mold.  (Kans.  Pal.,  VI.) 
Fig.  726.     Pleurophorus  albequus^  right  valve.     (After  Beede. ) 

end,  producing  a  slight  divergence  of  the  basal  and  cardinal  mar- 
gins, in  lacking  the  doubly  angular  slope  and  in  the  finer  concen- 
tric striae. 

Illinois,  Missouri,  Arkansas,  Nebraska. 

476.  P.  subcostatus  Meek  and  Worthen.     (Fig.  725.) 

Carbonic. 
Surface  covered  with  fine  growth  lines  and  with  three  or  four 
radii  extending  from  the  beak  to  the  posterior  margin. 
Ohio-Colorado. 

477.  P.  occidentalis  Meek  and  Hayden.      Carbonic  and  Permic. 
Much  like  P,  oblongus  in  size  but  with  narrowing  posterior  end 

instead  of  the  vertically  truncate  end  of  P,  oblongus  and  with  radi- 
ating ridges  extending  from  the  beak  to  the  posterior  margin. 

Carbonic :   Nebraska,  Colorado.     Permic :   Kansas,  Nebraska, 
Texas,  New  Mexico. 
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478-  P.?  albequas  Beede.     (Fig.  726.)  Permic. 

Surface  marked  with  two  to  six  faint  ribs  extending  from  the 
beak  to  the  posterior  maigin  ;  growth  lines  strongest  on  anterior 
portion  of  shell.  Differs  from  P.  occidentalis  in  being  larger,  and 
in  having  an  arcuate  hinge  ;  from  P.  oblongus  in  being  proportion- 
ally much  longer  and  in  possessing  radiating  ridges. 

Very  abundant  in  the  upper  Permic  of  Oklahoma  (Whitehorsc) 
and  Texas  (Quartermaster), 

CXXXII.  CvPRiCARDELLA  Hall.  (Microdon  Hall.) 
Equivalve,  inequilateral,  subquadrate,  with  straight  or  nearly 
straight  hinge  line.  Anterior  end  narrow  and  rounded.  Posterior 
end  longer,  broad,  and  truncate.  Beaks  small,  appressed.  Um- 
bonal  ridge  more  or  less  defined,  extending  backward  from  the 
beaks.  Surface  marked  with  more  or  less  lamellose  concentric 
strife.  Hinge  with  a  triangular  tooth  in  each  valve  and  corre- 
sponding sockets.  There  is  also  in  the  right  valve  a  longer  trian- 
gular fold  or  lateral  tooth.  Ligament  external,  extending  nearly 
or  quite  the  whole  length  of  the  hinge  line.  Pallial  tine  simple. 
Devonic  and  Mississippic. 
479.  C.  tenaistriata  Hail.     (Fig.  727,  a,  b.)  Devonic. 


Fig.  727.     a,   b,    Cypricardttla  tinuiilriata,  left  valve,  and   cnrdina 
specimciii  f,  d,  C.  ieUislriala.      (Pal.  N.  V.,  V,} 


Larger  than  C.  bellistriata  w'\\\\  less  angular  umbonal  slope  and 
less  well-defined  strias. 
Hamilton  :  New  York. 
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480.  C.  gregaria  Hall.  Devonic. 
Smaller  than  C.  bellistriata,  with  more  curving  posterior  end 

and  finer  stnae. 

Hamilton-Chemung:  New  York,  Pennsylvania. 

481.  C.  bellistriata  Conrad.     (Fig.  727,  r,  d,) 

Devonic-Mississippic. 
Distinguished  b>i  its  strong  surface  striae. 

Marcellus-Chemung  :  northern  Appalachian  region  ;  abundant 

in  Hamilton  of  New  York,  Pennsylvania,  Maryland,  Lower  Wav- 

erly  of  Ohio. 

482.  C.  oblonga  Hall.     (Fig.  728.)  Mississippic. 


a 

b  .d.  e 

Fig.  728.  Cypricardella  oblonga:  a,  cardinal  view  ;  6,  internal  mold  of  right  valve, 
showing  muscular  impressions  ;  r,  hinge  of  right  valve  enlarged;  d,  e,  left  and  right 
valves.     (After  Whitfield.) 

Base  subparallel  to  hinge  line.  Po.sterior  margin  obliquely 
truncate. 

Indiana  (St.  Louis),  Kentucky  (St.  Genevieve). 

CXXXni.    Cypricardinia  Hall. 

Inequivalve,  with  more  convex  right  valve,  somewhat  rhomboid 
or  trapezoidal.  Anterior  end  short  and  rounded  ;  posterior  wider 
and  obliquely  truncate.  Beaks  nearly  at  anterior  extremitiy. 
Umbonal  slope  prominent.  Surface  marked  by  concentric  lamel- 
lose  ridges  with  intermediate  fine  growth  striae  and  in  some  species 
radial  striae.  Two  to  three  cardinal  teeth  present.  Ligament  ex- 
ternal. Pallial  line  simple.  Shell  thicker  than  in  Modiolopsis 
and  concentric  striae  stronger.     Sil uric-Mississippi. 

483.  C.  arata  Hall.  Siluric. 
Surface  crossed  by  strong  concentric  lamellose  ridges. 
Niagaran :  Indiana,  Wisconsin,  Oklahoma.      Also    Siluric    of 

Alaska. 

484.  C.  lamellosa  Hall.  Devonic. 
Gibbous,  with  short  anterior  and  long  posterior  extremities. 
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Helderbergian  :  New  York. 

485.  C.  indenta  Conrad.     (Fig.  729,  r.) 

Length  more  than  one  third  greater  than  height. 

straight  and  oblique. 

Onondaga  :  New  York,  Falls  of  the  Ohio,  Ontario. 


Devonic. 
Hinge  line 

Abundant 


Fig.  729.     a,  ^,  Cypricardinia  ccnsimilist  right  and  cardinal  views ;  c,  C, 

indenta,     (N.  Y.  Sunr. ) 

in  Hamilton  of  New  York,  Pennsylvania,  Virginia.     Also  in  Lower 
Devonic  of  Nevada. 

486.  C.  consimilis  Hall.     (Fig.  729,  a^  b!)  Mississippic. 

More  elongate  than  C.  indenta,  with  comparatively, 
narrower  posterior  end  and  less  sinuate  basal  margin. 
Waverlyan :  Pennsylvania,  Ohio. 

Carbonic. 


"'■'■'fi' 


Fig.  730. 

Cypricardu    487.  C.  carbonaiia  Meek.     (Fig.  730.) 


nia  carbona* 


rta. 


(Kan. 


Small.     Surface  marked  with   15   to   20  flattened, 


Pal.',  vi/ll  )  subimbricating  concentric  ridges. 

Ohio,  Kansas,  Missouri,  Colorado. 

CXXXIV.    ASTARTELLA  Hall. 

Shell  thick,  smooth  or  concentrically  furrowed.  Lunule  im- 
pressed. Two  cardinal  teeth  present  in  each  valve  ;  the  posterior 
tooth  in  the  right  valve  has  a  longitudinal  pit  on  the  summit. 
Ligament  external.     Carbonic. 

488.  A.  vera  Hall.     (Fig.  731.)  Carbonic. 


Fig.  731.     Aitarttlla  vera.     (Kan.  Pal.,  VI/II.) 
Fig.  732.     Astartella  ntwberryi.      ( Pal .  ( )h i o ,  II.) 

Surface  marked  with  strong  concentric  furrows   separated   by 
sharp  angular  ridges. 

Coal  Measures  :  Ohio-Oklahoma. 

489.  A.  newberryi  Meek.     (Fig.  732.)  Carbonic. 
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Differs  from  A.  vera  in  the  less  prominent  and  more  nearly  cen- 
tral beaks  and  the  more  numerous  and  regular  concentric  ridges. 
Coal  Measures :  Ohio,  Arkansas,  Oklahoma. 

CXXXV.  Arctica  Schumacher.  {Cyprina  Lamarck.) 
Orbicular  or  oval,  inflated,  with  thick  epidermis.  Beaks  prom- 
inent, incurved.  Lunule  absent.  Three  cardinal  and  one  lidge- 
like  posterior  lateral  in  each  valve ;  the  middle  cardinal  of  left 
valve  the  largest.  Surface  marked  with  concentric  striae.  Margins 
of  valves  smooth.  Ligament  external  and  prominent.  Pallial  line 
simple.     Jurassic— Recent. 


490.  A.  COteroi  Castillo  and  Aguilera.     (Fig.  733.)  Jurassic. 


Fig.  733.     Arcliia  celeroi,  left  and  frool  »iewsof  internal  mold.     (After  Crtgin.) 
Surface  of  shell  when  preserved  marked  with  concentric  growth 

lines  and    occasional    concentric    grooves.     Length  less   than  2 

inches.. 

Upper  Jurassic  of  Texas  (Malone)  and  central  Mexico. 

491.  A.  occidentalis  (Whiteaves).     (Fig.  734.)  Comanchic 


Fio   734      y4ii'i'ifii«^ii/M/a/i],  nght  valre      (After  Stmnloii, ) 
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Beaks  broad  and  prominent. 

Knoxville  of  California  ;  Queen  Charlotte  of  Queen  Charlotte 
Islands. 

492.  A.  ovata  (Meek  and  Hayden).  Cretacic. 
Transversely  ovate.    Beaks  rather  small  and  not  much  elevated. 

Surface  marked  with  distinct  growth  lines.     Length  2^  inches  ; 
height  nearly  2  inches. 

Montanan  :  North  Dakota,  Montana,  Alberta,  Assiniboia,  Sas- 
katchewan. 

CXXXVI.    Veniella  Stoliczka. 

Very  similar  to  Arctica,  but  the  left  valve  has  the  anterior  car- 
dinal teeth  strong  and  subtriangular  and  there  is  present  a  more 
or  less  pronounced  posterior  umbonal  slope.     Cretacic-Tertiary. 

493.  V.  Conradi  (Morton).     (Fig.  735.)  Cretacic. 


Fig.  735-      Vtniella  ctnradi.     (N.  J.  Pal.,  I.) 

Surface  marked  with  several  strong  projecting  growth  lamellae 
which  do  not  extend  across  the  posterior  umbonal  slope.  A  low 
subangular  ridge  curves  from  the  beak  to  the  posterior  extremity 
of  the  hinge  line. 

Ripleyan  of  New  Jersey  (Merchantville-Tinton),  Gulf  region. 
494.  V.  trigooa  (Gabb).     (Fig.  736.)  Cretacic. 
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Differs  from  V.  conradi  in  its  thicker  and  latter  shell,  and  pres- 
ence of  the  projecting  growth  lamellx  only  upon  the  younger 
portion  of  the  shell ;  the  rest  being  covered  only  by  strong  wrinkle- 
like ridges. 

Ripleyan  of  New  Jersey  (Navcsink,  Tinton),  Gulf  r^on, 

495.  V.  mortoni  Meek  and  Haydcn.  Crctadc. 
Differs  from  V.  trigona  in  being  more  oblique,  more  depressed 

at  the  beaks,  which  are  also  placed  directly  over  the  more  trun- 
cated   anterior    margin.     Dorsal  margin  also  longer,  giving  if  a 
greater  proportional  length,  and  less  sloping. 
Benton  :  Colorado,  Montana. 

496.  V.  htiinilis  Meek  and  Hayden.     (Fig.  737.)  Cretacic. 


Fic.  737.      Vtnitlla  ^uwi'/fi,  anterior  aad  lefiTieirB.     ( After  Me«k,  Snrr.  TeiT.,IX.) 


Umbonal  slope  rounded.     Surface  concentrically  striated. 
Fox  Hills :  South  Dakota,  Wyoming,  Colorado. 

CXXXVII.    AsTARTE  Sowcrby. 

Shell  thick,  inequitaterat,  usually  rounded  triangular  or  oval, 
closed,  with  smooth  or  concentrically  sculptured  exterior.  Epi- 
dermis thick.  Lunule  impressed ;  escutcheon  elongate.  Ligament 
external.  Two  cardinal  teeth  present  in  each  valve  ;  the  right  an- 
terior strong.  Lateral  teeth  rudimentary.  Adductor  scars  strong, 
nearly  equal ;  above  the  anterior  is  a  pedal  impression,  Pallial 
line  simple.  Jurassic- Recent. 
497.  A.  carlottensis  VVhiteaves.  Comanchic. 

Subcircular  to  transversely  subovate  in  outline,  moderately  and 
regularly  convex.  Length  and  height  about  equal.  Margin  form- 
ing a  continuous  subelliptical  curve  from  the  posterior  end  of  the 
hinge  to  the  lower  end  of  the  lunule.  Hinge  short  and  gently 
convex.     Beaks  about  half  way  between  the  middle  and  anterior 
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margin,  prominent,  turned  forward.  Lunule  large,  deeply  and 
sharply  impressed.  Surface  crossed  by  numerous,  regular,  con- 
centric undulations.  Average  measurements  of  two  types  :  length 
and  hdght  20  mm. ;  length  26  mm.,  height  20  mm. 

Queen  Charlotte  Islands,  Vancouver. 
498.  A.  trapezoidalis  Stanton.     (Fig.  73S.)  Comanchic. 


Shell  elongate,  marked  with  a  broadly  rounded  umbonal  ridge 
and  crossed  by  prominent,  subangular,  concentric  ridges. 
Knoxvtlle  :  California. 


CXXXVIII.  Opis  Defiance. 
Trigonal  cordate,  smooth  or  concentrically  striate,  with  pro- 
nounced epidermis.  Beaks  prominent,  curving  strongly  so  as  to  be 
concave  forward.  Lunule  very  deep,  bordered  by  a  keel.  Cardi- 
nal teeth  very  long,  narrow  ;  one  in  the  right  valve,  two  in  the  left. 
Triassic-Cretacic. 
499.  0.  californica  Stanton.     (Fig.  739.)  Comanchic. 


'1  of  ihe  righl  - 
(After  St&nton, ) 

Surface  marked  with  fine  growth  lines  and  more  distant,  irrcyi 
lar,  concentric  furrows. 

Knoxville:  California,  Oregon. 

CXXXIX.    Crass.^TET.lites  Kruger. 

Shell  solid,  attenuated  behind.     Umbos   small,  close  toj^elln; 

Lunule  distinct.      Resilifer   present  beneath   the   umbo,      lliii;. 
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plate  heavy,  flat,  with  two  cardinal  teeth  in  each  valve ;  lateral 
teeth  present,  one  (posterior)  in  each  valve,  with  a  small  anterior 
lateral  at  times  in  the  right  valve.  Free  margins  of  valves  crenate. 
Adductor  impressions  deep.  Pallial  line  simple.  Cretacic-Recent, 
500.  C.  alaeformis  (Conrad).     (Fig.  740,  a,  b.)  Eocenic. 


Fig.  740.      a,  i,  Crasialtllitei  alie/ermis,  left  ■nrt  right  t»1*«  ;  e,  d,  C.  aquiatia,  left 
and  cardinal  views.     (Md.  Surr.) 


Base  of  attenuated  posterior  portion  varying  from  broadly  convex 
to  broadly  concave ;  sculpture  strong. 

Very  abundant  in  the  Aquia  of  Maryland, 

501 .  C.  aqaianns  (Clark).     (Fig.  740.  c,  d.)  Eocenic. 
Diflers  from   C.  almformis  in  its  shorter  and  broader  posterior 

extremity,  its  higher  umbos,  and  the  absence  of  deep  prominent 
furrows  on  the  umbos. 
Aquia  of  Maryland. 

502.  C.  gabbi  Safford.     (Fig.  741.)  Eocenic. 
Surface  marked  with  heavy  concentric  ribs  which  become  faint 

at  the  posterior  umbona!  slope. 
Midway:  Gulf  region. 
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503.  C.  halei  Harris.  Eoccnic. 

No  posterior  umbonal  slope  present. 
Lignitic:  Georgia,  Alabama. 


Fig.  741.     Crassatfliites  gabbi^  interior  and  exterior  of  the  left  valve  and  hinge, 

enlarged.     (After  Harris. ) 


CXL.   Etea  Conrad. 

Differs  from  Crassatellites  in  the  absence  of  crenulations  on  the 
inner  free  margins  of  the  valves  and  in  the  hinge  characters,  pos- 
sessing beside  its  two  cardinal  teeth,  an  elongate  anterior  and  a 
posterior  lateral  tooth  in  each  valve ;  anterior  cardinal  of  left  valve 
triangular,  fitting  into  a  triangular  pit  of  the  right  valve  between 
the  two  cardinal  teeth  of  that  valve.     Cretacic. 

504.  E.  carolinensis  Conrad.  Cretacic. 
Umbonal    ridge    subcarinate.     Surface  of  shell    marked    with 

strong,  more  or  less  irregular  concentric  growth  lines. 

Abundant  in  Ripleyan  (Marshalltown)  of  New  Jersey.  Also  in 
North  Carolina. 

505.  E,  trapezoidea  (Conrad).  Cretacic. 
Less  elongate  than  E,  carolinensis  and   its   posterior  obliquely 

truncate  margin  is  longer  than  in  that  species. 

Ripleyan  of  New  Jersey  (Merchantville),  Alabama,  Texas. 

CXLI.    Ptyciiomya  Agassiz. 

Like  Crassatellites  but  with  radial  sculpture  and  with  three 
cardinal  teeth  in  each  valve,  the  posterior  being  very  \o\vg  and 
double  in  the  right  valve,  with  resilifer  in  front.  Conianchic- 
Cretacic. 

506.  P.  ragsdalei  (Cragin).     (Figs.  742-743.)  Comancliic. 
Of  medium  size  to  large.     Radial  ribs  in  three  systems  wliich 

run  at  angles  to  one  another. 
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Common  in  Comanchic  of  Texas. 


Fio.  74».     Plyckomya  ragtdalei,  toterior  XJi-     (After  Shutnck.) 
Fig.  743.      Plyehemya  ragsdalri ;  rragmenl  of  exlerior.      (After  Shaltuck. ) 


CXLII.    CoRBicuLA  Mcgerle  von  Muhlfeld. 

Shell  porcelaneous,  with  conspicuous  epidermis  and  marked  with 
concentric  growth  lines.  Pallial  line  simple  or  with  slight  sinus. 
Ligament  prominent,  external.  Adductor  scars  nearly  equal. 
Hinge  with  anterior  and  posterior  laterals  distinctly  separated  from 
the  cardinals  and  sharply  cross  striated.  Cardinal  teeth  bifid  at 
summit  and  usually  three  in  each  valve.  Fresh  and  brackish 
water.  Cretacic— Recent. 
S07.  C.  darkei  Meek.     (Fig.  744.  a-c.)  Cretacic. 

Beaks  very  strongly  incurved. 


a-f,  Corticula  durtei;  d-f,  Spkariunt /vrmBiHut,  D«tur>1  si 
enlargemeDti ;  i,h,  S/^.  flanum.     (After  White.) 
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Very  abundant  in  the  Bear  River  of  Wyoming,  Utah  and  Idaho. 

508.  C.  occidentalis  Meek  and  Hayden.  Cretacic. 
Shell  thick,  subtrigonal.     Average  length  and  height  i  inch  ; 

convexity  .  75  inch.  Slopes  from  beak  subequal  ;  the  anterior 
slightly  concave,  the  posterior  somewhat  convex.  Base  broadly 
curved.     Beaks  elevated,  gibbous. 

Especially  abundant  in  the  brackish  water  strata  of  the  Mon- 
tanan  of  Wyoming,  Montana,  Assiniboia,  Alberta  ;  also  present  in 
the  Laramie  throughout  this  region. 

CXLIII.   Sph.^rium  Scopoli. 

Small,  thin,  inflated,  rounded.  Sculpture  concentric,  never 
strong.  Cardinal  teeth  usually  two  in  each  valve,  variable,  thin, 
often  nearly  parallel  to  the  hinge  line  or  in  part  defective.  Lateral 
teeth  compressed,  lamelliform,  the  anterior  shortest.  Ligament 
short  and  feeble,  deep-set  in  a  groove.  Muscle  impressions  near 
margin  and  scarcely  apparent.  Pallial  line  simple.  Fresh  water. 
Cretacic-Recent. 

509.  S.  planum  Meek  and  Hayden.    (Fig.  744,  ^i^,  //.)     Cretacic. 
Much  compressed,  with   very  small   nearly  central  beaks  that 

scarcely  rise  above  the  hinge  line.  Surface  marked  by  obscure 
and  irregular  concentric  striae. 

Judith  River  (Pierre) :  Nebraska,  Montana,  Assiniboia.  Laramie : 
Wyoming. 

510.  S.  formosum  Meek  and  Hayden.     (Fig.  744,  d-f,) 

Cretacic-Lower  Eocenic. 

Very  small  (length  less  than  .2  inch).     Beaks  somewhat  tumid 

and    rising  a  little  above  the   hinge   line,  a  little  anterior  of  the 

middle.     Surface  marked  by  distinct  and  regular  concentric  lines. 

Pierre  (Belly  River)  of  Alberta  and  Assiniboia.     Fort  Union  of 

Montana. 

CXLIV.    Venericardia  Lamarck. 

Shell  rounded  or  cordate,  inequilateral,  with  radiating  ribs. 
Umbos  prominent.  Basal  margin  crenulated  internally.  Liga- 
ment external.  Hinge  thick  with  no  lateral  teeth  but  uitli  the 
posterior  cardinal  much  prolonged.  Adductor  impressions  un- 
equal.    Pallial  line  simple.     Cretacic-Recent. 

511.  V.  smithi  Aldrich.     (Fig.  747,  b.)  Eocenic. 
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Ribs  flat  on  central  part  of  shell,  tuberculatcd  on  anterior  and 
posterior  portions. 

Midway :  Gulf  region. 
512.  V.  alticosta  Conrad.     {Fig.  745.)  Eocenic. 


745.      yiHiricarJia  allicaslo,  right  v»ke.      (After  H»rris.) 
Fig.  746.       Veiuricar/lia plamimUitr.  rigia,  X  Ji. 

Ribs  about  22,  much  elevated  and  nodulose  ;  those  on  anterior 
side  are  laterally  keeled. 

Claibornian  and  Jacksonian  of  Alabama  and  Louisiana. 
513.  V.  planicosta  Lamarck.     (Figs.  746  and  747,  a.) 

Eocenic. 

Large,  with  length  at  times  of  3  or  4  inches. 

It  has  been  proposed  by  some  authors  to  distinguish  the  Ameri- 


FlG.  747.       Viatriiardia  planUoila,  left  »alve,  and  V.  smilhi,  righl  »»l»e. 
(After  Hairis.) 

can  representative  of  the  V.  planicosta  of  Europe  by  the  varietal 
name  of  regia. 
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Aquia :  Maryland.     Tej'on  :  California,     Eocenic  of  Alaska. 

CXLV.  Chama  Linne. 
Unequal,  irregular,  attached  by  umbo  of  lef^  and  larger  valve. 
Beak.s  more  or  less  spiral,  turned  forward.  Hinge  plate  heavy. 
Hinge  teeth  one  in  the  free  valve;  two  in  the  attached,  the  an- 
terior broad  and  grooved,  the  posterior  long  and  curved  parallel 
with  the  hinge  line.  Sculpture  lamellose  and  more  or  less  spiny. 
Adductor  impressions  large,  oblong,  nearly  equal.  Ligament  and 
resilium  external  in  a  deep  groove.  Shell  structure  in  three  layers, 
the  external  colored,  laminated  with  oblique  lines  of  growth  and 
corrugated  at  right  angles  to  the  laminae,  spiny;  the  middle  layer 
corrugated ;  the  inner  translucent  and  bearing  minute  processes 
that  give  a  granular  appearance  to  the  internal  molds  of  the  shell. 
Sometimes  attached  by  right  valve,  in  which  case  the  dentition  is 
reversed,  the  single  tooth  being  always  in  the  free  valve.  Cretacic— 
Recent. 
514.  C.  congregata  Conrad.     (Fig.  748.)  Miocenic-Recent. 


m  coHgrfgala ,  inlerior  of  left  and  e: 
(Md.  Surv.) 

Small,  plump,  usually  attached  by  beak  of  left  valve  which  is 
quite  turbinate.  Internal  margins  crenulated.  Both  valves  cov- 
ered with  scales. 

Miocenic :  Atlantic  coast.  Also  Recent:  Norlh  Carolina  to 
Yucatan. 

CXLVI.    Requienia  Matheron. 

Usually  very  inequivalve,  attached  by  umbo  of  left  valve.  Left 
valve  spiral,  with  deep  cavity.  Right  valve  smaller,  somewhat 
spiral  or  flat.  Teeth  feeble.  Ligament  external.  Posterior  ad- 
ductor scar  bordered  bya  prominent,  siibspira!  ridge  in  each  valve. 
Comanchic. 
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515.  R.  patagiata  White.     (Fig.  749,  d-f.)  Comanchic. 

Both  valves  convex  below  and  flat  above,  the  peripheral  angle 
formed  by  the  meeting  of  the  upper  and  under  sides  is  bordered  in 
the  left  valve  by  a  thin,  somewhat  wrinkled  carina.  Beak  of  left 
valve  distorted  by  attachment.     Right  valve  of  more  regular  shape 


Fig.  749.      a-c,   Jitjuitaia  texana, 
right ;  d-/,  R.  fatagiala,  Ihree  views  c 

(After  While.) 


ew  of  both  v*Wm  and  of  the  left  knd  the 
■  ■pecimen  wiih  both  itAvti  together,  X  %■ 


than  the  left.     Surface  of  both  valves  marked  by  irregular  con- 
centric growth  lines. 

Fredericksburg :  Texas,  Mexico. 
516.  R.  texana  Roemer.     (Fig,  749,  a-c.)  Comanchic. 

Larger,  thinner-shelled,  than  R.  patagiata  with  less  prominent 
spires  and  without  a  prominent  carina  on  the  peripheral  angle. 

Fredericksburg :  Texas,  Mexico. 

CXLVII.  MoNOPLEURA  Matheron. 
Very  inequivalve,  smooth  or  ribbed,  attached  by  right  valve 
which  may  be  either  twisted  or  coniform.  Left  valve  conical 
or  flat.  Dentition  :  two  cardinals  in  free  valve,  and  one  in  the 
attached.  Ligament  external  in  a  deep  groove.  Posterior  adduc- 
tor  scar  buttressed.  Shell  substance  without  canals.  Shell  often 
found  in  groups  adhering  laterally.     Comanchic. 
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517.  M.  texana  Rocmcr.     (Fig.  750.)  Coroanchic. 

Right  valve  tow,  conical,  with  angular  umbonal  ridge;  left  valve 
gently  convex. 

Fredericksburg :  Texas,  Mexico. 


Fig.  750.     MonopU 


!,  large  valve  from  above  ;  b,  sliowing 
( After  Roenier. ) 


518.  M.  pinguiscula  White.     (Fig.  751,  a,  d.)  Comanchic. 

Right  valve  elongate.      Radiating  lines  very  much  fainter  than 
in  M.  marcida.     Individuals  apparently  grew  separately. 

Upper  Fredericksburg  of  Texas, 


519.  M.  marcida  White.     (Fig.  751,  c.  d.) 


Comanchic. 


K.G.  751. 


1,  i,  MonopU 


Surface  of  both  valves  covered  with  numerous  rai.';ed  radi;itiii^ 
lines  besides  the  concentric  growth  lines.  The  indivndii.-iis  oftti 
grew  in  clusters. 

Upper  Fredericksburg  of  Texas. 
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CXLVIII.    Caprina  d'Orbigny. 

Very  inequivalvc,  attached  by  the  conirorm  right  valve  which  is 
marked  only  with  growth  lines  and  possesses  an  almost  internal 
ligament  groove.  Hinge  margin,  with  several  deep  cartilage  pits 
and  with  one  large  posterior  tooth.  Left  valve  large,  spirally 
twisted ;  anterior  tooth  supported  by  a  plate  which  divides  the 
umbonal  cavity  lengthwise  ;  posterior  teeth  obscure.  Inner  layer 
of  lower  (right)  valve  made  up  of  concentric  lamella;  between 
which  cavities  are  sometimes  left.  The  middle  layer  of  the  free 
valve  traversed  by  numerous  simple,  wide,  parallel  canals,  extend- 
ing from  the  margin  to  the  apex.  A  series  of  depressions  present 
between  the  posterior  adductor  scar  and  the  margin.  Comanchic. 
520.  C.  crassifibra  Roemer.     (Fig.  752.)  Comanchic. 

Larger  free  valve  spiral,  tortuous  or  sickle-shaped. 

Upper  Fredericksburg  and  lower  Washita  :  Texas. 


,  complete  valve,  pully  w 
n  of  the  same.     ( A  Tier  Roemer. ) 


521.  C.  occidentalis  Conrad.     (Fig.  753.)  Comanchic. 

Sickle -shaped,  flattened  on  the  side  of  the  outer  curve,  convex 

on  the  opposite  side.     Outer  margins  acutely  rounded.     Surface 
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very  obscurely  striated  transversely.     Substance  coarsely  fibrous. 
Upper  Fredericksburg:  Texas. 


Fig.  7S3.     Caprina  erndmlalis,  Tiews  of  boih  sides  «nd  cioss  seciion  of  left 
vaWe.  X  %-     {Afl«  M"!".  Mex.  Bd.  Surv.) 


Flo.  754.     IchlhyosarcoliUs  anguis,  complete  intiitidual  wilh  united  v 
tudinal  section  of  ■  part  of  ■  larger  shell.      ( After  koemer 
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CXLIX.     ICHTHVOSARCOLITES  Desm. 

Fixed  by  right  valve  or  free.  Composed  of  a  thick  layer  of 
open  tubes  with  a  thin  superficial  lamina.  Cartilage  internal,  con- 
tained in  several  deep  pits.  Umbos  more  or  less  chambered. 
Right  valve  conical  or  elongated,  with  ligament  furrow  on  the 
convex  side.  Hinge  with  one  oblique  plate.  Left  valve  oblique 
or  spiral ;  hinge  with  two  teeth,  the  anterior  supported  by  a  plate 
which  divides  the  umbonal  cavity  lengthwise.  Comanchic. 
522.  I.  anguis  Roemer.     (Fig.  754)  Comanchic. 

Lower  valve  elongate,  snake- like,  at  times  a  foot  long  and  over 
one  inch  thick.  Ligament 
furrow  runs  entire  length 
of  shell.  Transverse  sec- 
tion of  valve  oval  or  subtri- 
gonal.  Upper  or  free  valve 
spirally  once  enrolled. 

Upper    Fredericksburg  : 
Texas. 


CL. 


CORALLIOCHAMA 

White. 
Shell  a  large  cone  fixed 
by  apex  of  lower  (right) 
valve  growing  separate  or 
in  clusters,  thick,  of  three 
layers,  the  outer  prismatic, 
the  middle  cellular,  the  in- 
ner porcelainous  ;  lower 
valve  irregularly  conical, 
somewhat  distorted,  upper 
valve  convex  with  broad 
incurved  beak.  Hinge  sim- 
ilar to  preceding.  Cretatic. 
523.     C.    orcntti    White. 

...                   ,             r      t      •  "''■  755-      Cerallieihama  ermlli :   a,  cotnpltW 

(rig-   755-;           t-rctaClC.  ^u,j  ,i,ell  ;  4,  diagram  of  lran»»ei«  section  of 

Type  of  genus.   The  eel-  lower  t«1«,  showing  outer  piismxic,  inner  por- 

lular   portion    of   the    shell  "Uinous  and  middle  cellular  layers  ;  f,  seclion  of 

resembles  Favosites.     (See  I""  "^^  "P"",'  T"^'  ■  '' '"«"";  ^  '7"/"'" 

\         ,   showing    cellular    structure.     All,  V  K-      (After 

Bull.  U.  S.  G.  S.  No.  22.)    While.) 
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Lower  Chico  of  California  and  Lower  California. 


CLL  Radiolites  Lamarck. 
Lower  valve  conical,  erect,  elongated,  vertically  ribbed  or  made 
up  of  successive  layers  ;  usually  with  two,  somewhat  smooth  bands 
extending  from  the  apex  to  the  upper  margin,  probably  marking 
the  position  of  the  siphon  openings.  Outer  layer  very  thick,  com- 
posed of  large,  polygonal   cells  or  hollow  prisms.     Upper  valve 


Fig.  756.    A'liJi 
F[G.  757.     Radioll 


latge  valve.      (  Afler  Koemti.l 

irged.      (After  Rocmct,) 
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operculum-ljke,  flat  or  conical,  with  central  or  eccentric  umbo. 
Teeth  not  forming  the  hinge  but  specially  modified  for  the  verti- 
cal motion  of  the  opcrculum-like  valve ;  they  consist  of  two 
vertically  striated  processes  on  the  smaller  valve,  fitting  into 
sockets  near  the  outer  wall  of  the  fixed  (larger)  valve  ;  next  to  and 
outside  of  the  sockets  are  two  large  un- 
equal, slightly  excavated  muscle  scars  into 
which  fit  the  two  broad  projecting  muscle 
plates  from  the  upper  valve.  Pallial  line 
simple,  enclosing  the  whole  cavity.  Co- 
man  chic-Cretacic. 

524.  R.  texanas   Roemer.      (Fig.    756- 

757,)  Comanchic, 

Larger  valve  marked   with  twelve  sub- 
equal  vertically  ridged  ribs. 

Upper  Fredericksburg  (Edwards):  Texas. 

525.  R.  davidsoni  Hill.     (Fig.  758.) 

Comanchic. 
More  slender  than  preceding,  with  more 
numerous  and  finer  ribs. 

Upper  Fredericksburg:  Texas. 

526.  R.  austioensis  Roemer.  Cretacic. 
Lai^er  valve  made  up  of  successive  lami- 
nae which  are  bound  firmly  together  by 
some  of  the  polygonal  cells  composing 
each  lamina,  being  so  arranged  as  to  form 
furrows  upon  the  inside  and  ridges  on  the 
outside.  These  laminx  are  almost  perpen- 
dicular to  the  broad  funnel-shaped  interior 
of  the  shell. 

Characteristic  of  the  Austin  (Niobrara)  of 
Texas ;   and  at  about  the  same  horizon  in  San  Luis  Potosi. 

527.  R.  mazimus  Logan.  Cretacic. 
Shell  inversely  conical.     Outer  surface  of  lower  valve  marked 

by  parallel  longitudinal  ridges  composed  of  overiapping  plates ; 
inner  surface  smooth.  Valve  composed  of  circular  plates  placed 
one  upon  the  other.  Upper  extremity  of  lower  valve  resembling 
a  flange  bent  upward  and  outward.     Height  of  lower  valve  3  to  4 


FlCJ.  7j8.   Radielilfs  da- 
vidsoni.    (After  Hill.) 
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feet ;  diameter  at  top  lo  inches ;  thickness  of  outer  layer  of  shell 
3  inches. 

Niobrara:  Kansas. 

CLII.    Tancredia  Lycett. 

Trigonal,  usually  with  nearly  central  beaks,  but  anterior  side 
attenuated  and  somewhat  the  longer  and  posterior  wider,  shorter, 
and  usually  obliquely  truncate.  Somewhat  gaping  posteriorly. 
Margins  entire.  Surface  smooth.  One  cardinal  and  one  posterior 
lateral  tooth  in  each  valve.  Ligament  external.  Pallial  line 
simple.     Triassic-Cretacic. 

528.  T.  bulbosa  Whitfield.     (Fig.  759.)  Jurassic. 

Anterior  portion  marked  with  a  broad  and 
shallow  depression.  Surface  smooth  except  for 
very  fine  concentric  Unes. 

Sundance  :  South  Dakota,  Wyoming. 

529.  T.  americana  Meek  and  Hay  den. 
Fig.  759.     Tan-  Crctacic. 

(After  Logan)  Thick.     Posterior  end  broader  than  anterior, 

obliquely  truncate  and  gaping  above.  Anterior 
narrow  and  somewhat  rostrated.  Hinge  line  slightly  concave 
anterior  to  beaks  and  convex  posteriorly.  Beaks  small.  Length 
2.5  inches. 

Montanan :  Colorado,  Alberta,  Assiniboia. 

CLHI.    Paracyclas  Hall. 

Suborbicular,  thin-shelled,  with  small  and  low  beaks  and  short 
hinge  line.  Posterior  portion  near  the  beaks  more  or  less  defined 
by  an  oblique  furrow,  sometimes  with  posterior  hinge  extremity 
almost  winged.  Surface  marked  with  concentric  striae  which  are 
often  developed  into  ridges.  No  lunule  present.  Ligament  set  in 
a  deep  groove.     Pallial  line  simple.     Devonic. 

530.  P.  Ohioensis  (Meek).     (Fig.  760,  c)  Devonic. 
Anterior   end   produced  and   flattened.     Concentric  striit  very 

fine.     Rather  small. 

Onondaga :  Ohio,  Indiana. 

531.  P.  eUiptica  Hall.     (Fig.  760,  d,)  Devonic. 
Large.     Concentric  striae  lamellose  at  irregular  intervals. 
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Onondaga :  New  York,  Ohio,  Michigan,  Ontario.     Also  more 
rarely  in  the  Hamilton. 
S32.  P.  lirata  (Conrad).     (Fig.  760,  6.)  Devonic. 

Smaller  than  P.  elliptica  and  more  uniformly  marked  with  less 
angular  concentric  ridges. 

Hamilton  :    New   York— Iowa,    Ontario,      M   r      rarely   in   the 


m 


«^. 


% 


Fic.  760.    ■>,  Paracyclat  chimunginiis;  b,  P.  lirala :  t,  P.  Mvtntii,  righi  »■!«  ; 
d,  P.  lUifHta,  left  «!«.     (P»I.  N.  v.,  V.) 

Onondaga.  Abundant  in  Portage  of  New  York  and  Pennsylvania. 
533.  P.  chemoDgetisis  Hall.     (Fig.  760,  a.)  Devonic. 

Differs  from  P.  elliptica  in  its  more  prominent  beaks  and  in  the 
finer  more  regular  concentric  striae. 

Chemung  Group :  New  York  ?,  Pennsylvania. 

CLIV.  LuciNA  Eruguiere. 
Shell  thin,  rounded,  convex  or  lens-shaped,  slightly  inequilat- 
eral, equivalve.  Shell  substance  porcelaneous  or  chalky.  Lunule 
deep  and  narrow ;  no  visible  escutcheon  present  An  oblique  fur- 
row extends  from  the  umbo  to  the  posterior  border.  Hinge  usually 
with  two  cardinal  teeth  and  one  or  two  lateral  in  each  valve  ;  either 
the  lateral  or  cardinal  may  be  absent  Ligament  and  resilium 
deeply  inset  but  visible.  Anterior  adductor  scar  elongated  and 
placed  mostly  within  the  palUal  line.  Pallial  line  entire.  Surface 
concentrically  striated.     Triassic-Recent, 

A.  Smali  —  diameter  lew  than  .35  inch I. 

1.   Po*ierior  fold  preteni 538,  Z,  smilAi. 

I.  Poiieriot  fold  noi  presenL S39-  i--  ""io- 

B.  Of  medium  size — diameter  aboDl  .5  inch II. 

II.  Cardinal  ma^D  Dearly  straight. I. 

1.  Concentric  undulations  large  and  distaat 535.  L.  crttacia. 

1.  Concentric  oadalations  small  and  closed 534.  L.  subundala. 

'II,  Hinge  line  rounded 537.  L.  aquiana. 

C.  Large  —  diameter  over  1  inch 536.   L.  oicidialalu. 
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534.  L.  subnndata  Hall  and  Meek.  Cretacic. 
Similar  to  L.  cretacea  in  rorm  but  is  usually  smaller,  rarely  reach- 
ing .5  inch  in  height,  and  with  finer  and  closer  concentric  lines. 

Coloradoan :  Utah.    Pierre  :  South  Dakota,  Montana,  Assiniboia. 
Fox  Hills  of  Wyoming. 

535.  L.  cretacea  Whitfield.  Cretacic. 
Hinge  line  nearly  straight.     Surface  marked  with  a  deep  con- 
striction passing  from  the  beak  to  the  posterior  mai^in.     Concen- 
tric lines  distant  and  lamellose. 

New  Jersey  (Cliffwood-Red  Bank). 

536.    L.  occidentalis   Morton.      (Fig. 
761.)  Cretacic. 

Broadly  oval,  rounded  anteriorly, 
somewhat  truncated  posteriorly.  Poste- 
rior flattening  of  shell  nearly  obsolete. 
Hinge  line  nearly  straight,  slightly  de- 
clining posteriorly.  Surface  crossed  by 
-  distinct  concentric  lines.  Large  speci- 
'  mens    measure  —  height    1.5    inches  ; 


Fig.  761,     Lucina 

i>,  left  valie.     (After  Gilbert. ) 


length  slightly  more. 

Pierre :  Colorado  and  Kansas-Canada. 
Dakota. 


537.  L,  aqulana  Clark.     (Fig.  762, 


Fox   Hills  of  South 


Fig.  762.      a,  b,  Ludna  curia  {L.  ukltriQ\x 
TtWe;  t,  L.smilhi{L.vkUtiQ\aV),  left 


rged,     (Md.  Surv.) 
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Nearly  circular.     Concentric  striae  very  fine. 
Maryland,  Vii^inia. 

538.  L.  smithi  O.  Meyer.     (Z..  ivhitei  Clark.)     (Fig.  762,  e.) 

Eocenic. 

Surface  marked  with  strong  concentric  lametlfe  and  posteriorly 
by  a  shallow  fold  extending  backward  from  the  umbo.  Margin 
crcnulated. 

Mary  land— Louisiana. 

539.  L.  carta  Conrad.     (Z..  ukleri  Clark.)     (Fig.  762,  a,  b.) 

Eocenic  and  Oligocenic. 
Similar  to  L.  smitki  in  size  and  shape  but  differs  in  the  smooth 
margin  and  absence  of  posterior  fold. 

Chickasawan— Vicksburgian  :  Maryland  and  Gulf  region. 


CLV,    DiPLODONTA  Brown. 

Thin-shelled,  orbicular  convex  concentrically  striate  or  pustu- 

lose.     Cardinal  teeth   two  m  each  valve   the  left  anterior  and  the 

right  posterior  bifid  ;  laterals  obscure  or  absent      Adductor  scars 

continuous  peripherally  with  the  pallial  Ime      Tertiary-Recent, 


540.  D.  hopkinseDsis  Clark.    (Fig.  763,  c,  d.) 
Shell  globose.     Umbones  rather  prominent. 
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Common  in  the  Chickasawan  (Lignitic)  of  Atlantic  and  Gulf 
region. 

541.  D.  acclinis  Conrad.     (Fig.  763,  a,  b.) 

Miocenic  and  Fliocenic. 
More  transverse.     Growth  lines  strong. 

Characteristic  of  the  Miocenic  of  New  Jersey— North  Carolina. 
Fliocenic :  South  Carolina  and  Florida. 

CLVI.  Tenea  Conrad. 
Subcircular,  thin-shelled,  tumid.  Lett  valve  with  V-shaped 
cardinal  tooth,  the  anterior  lobe  of  which  is  continued  along  the 
anterior  margin  of  the  shell  and  separated  from  it  by  a  deep  groove. 
Right  valve  with  two  cardinal  teeth,  the  anterior  falcate,  the  pos- 
terior curved  backwards.  No  laterals  present.  Valve  margins 
smooth.     Fallial  line  with  a  narrow  and  deep  sinus.     Cretacic. 

542.  T.  paiills  Conrad.     (Fig.  764.)  Cretacic. 


Ttitia  parilis.     (N.J. 


Surface  nearly  smooth,  marked  only  by  fine  growth  lines.  At 
times  1.5  inches  in  diameter. 

Widely  distributed  through  the  upper  Cretacic  of  New  Jersey, 
also  in  North  Carolina  and  Gulf  region. 

CLVII.    Cardiuh  Linne. 

Convex,  nearly  equilateral,  rounded-oval.  Umbones  prominent, 
incurved,  turned  slightly  forward.  Surface  marked  with  radiatin'j, 
often  spiny  ribs.  Margins  of  valves  crenulated.  Two  caniin.il 
teeth,  one  anterior  lateral  and  one  posterior  in  each  valve.  No 
lunule  nor  escutcheon  present.  Ligament  external.  Adduclor 
impressions  shallow.  Triassic— Recent. 
543.  C.  pauperCUlum  Meek.      (Fig.  765.)  Cretacic. 

Height  slightly  exceeding  length.  Diameter  .5  to  .75  inch. 
Specimens  are  usually  flattened  or  otherwise  distorted.     When  the 
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plications  are  preserved  an  angular  appearance  is  given  to  the 
posterior  umbonal  slope  by  the  greater  elevation  of  three  or  four 
of  the  plications  there. 

Coloradoan  :  Wyoming,  Utah,  Colorado,  New  Mexico. 

544.  C.  speciosum  Meek  and  Hayden.  Cretacic. 
Subcircular,  with  height  slightly  ex- 
ceeding length.  Beaks  almost  central. 
Surface  marked  with  numerous,  very 
regular,  radiating  ribs  ;  in  the  grooves 
between  these  are  regularly  arranged 
series  of  small  tubercles.  Average  diam-  pic?^  CarJium  pcuper- 
eter  slightly  over  .5  inch.                                    aduM,    right    valve    enlarged. 

Montanan:  Colorado,  Montana.  { After  Swncon.) 

545.  C.  tenuistriatum  (Whitfield).     (Figs.  766  ;  767.)     Cretacic. 

Internal  molds  strongly  gibbous  and  with  abrupt  posterior  slope. 

Ripleyan  of  New  Jersey  (Merchantville-Navesink ;  the  most  com- 
mon and  widely  distributed  Cardium  of  the  New  Jersey  Cretacic). 


Flc.  766.     Cardium  tmuislnatunt.     [N.  J.  Pal.,  I.) 


546.  C.  enfaalensis  Conrad.  Cretacic. 
Height  exceeding  length ;  hinge  arcuate ;  shell  narrower  than 

preceding  with  stronger  angular  cost^e  (35—40). 
Ripleyan  of  New  Jersey  (Wenonah)-Mi5sissippi. 

547.  C.  splUnuuii  Conrad.  Cretacic. 
Usually  occurs  as  internal  molds  which  are  larger  than  thos^of 

C.  kummeli,  with  more  anteriorly  curved  beaks,  and  with  radiat- 
ing ribs  on  posterior  portion. 

New   Jersey   ( Merchant ville   and   Navesink)-Texas   and    Ok- 
lahoma. 
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548.  C.  kiimmeli  Weller.  Cretacic. 

When  found  as  internal  molds  it  is  like  the  molds  of  C.  spUl- 

mani'vn  its  long  and  slender  form,  but  it  is  not  usually  so  lai^e, 

and  lacks  the  radial  ribs  which  are 

usually  impressed  on  the  posterior 

slope  of  those  molds. 

Ripleyan  of  New  Jersey  (Nave- 
sink— Tinton),  Alabama,  Mississippi. 
549.  C.  meekianum  Gabb. 

Pliocenic. 
Large  (over  2.5  inches  in  height), 
oblique,  with  abruptly  truncated 
posterior  end  and  prominent  and 
rounded  anterior.  Radiating  ribs 
about  22,  absent  from  the  posterior 
slope,  large  and  flattened  on  top. 
Shell  crossed  by  irregular  lamellose 
concentric  lines  which  become  tu- 
bercles toward  the  beaks. 

Upper  and  Lower  Pliocenic  and  possibly  Miocenic  of  California. 


Fig.  767.  Cardium  Itnuislrialum, 
■  moie  robust  internal  mold.  {N.  J. 
P>I.,I.) 


CLVIII.    Protocardia  Beyrich. 
Similar  to  Cardium  but  with  radiating  ribs  only  on   posterior 
portion  of  shell,  the  remainder  covered  with  concentric  ridges.     No 
lunule  or  escutcheon  present.     Comanchic-Recent. 

550.  P.  texana  Conrad.     {Fig.  768.}  Comanchic. 
Small  to  very  large  (over  three  inches  long). 

Posterior  fifth  of  shell  covered  with  about  fifteen 
radiating  ribs. 

Washita  of  Colorado,  Texas  (especially  com- 
mon in  the  Buda). 

551.  P.  subquadrata  Evans  and  Shumard. 

Cretacic. 

Small  (diameter  less  than  .5  inch),  more  quad- 
angular  than  P.  ienis  with  posterior  margin  truncated.     Gibbou; 
Radial  ribs  of  posterior  portion  somewhat  obscure. 

Montanan :  North  Dakota,  South  Dakota,  Wyoming,  Assini 
boia,  Saskatchewan. 


# 
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552.  P.  lenis  C.>nrad.     (Fig.  769.)  Eoccnic. 


Pig  769      Ptolocardia  Unit,  right  val< 


Posterior  margin  oblique.     Radiating  lines  about  22. 
Pamunkey  or  Maryland,  Virginia,  Alabama  (Lignitic). 

CLIX.   IsocARDiA  Lamarck. 

Inflated,    smooth   or   concentrically   striated.      Beaks    distant, 
prominent  and  much  produced  and  spirally  enrolled  toward  the 
front.     Each  valve  with  two  nearly  parallel  cardinal  teeth  and  one 
posterior  lateral.     Jurassic-Recent. 
553.  I.  cliffwoodensis  Waller.  Cretacic. 

Ventricose  {convexity  of  valves  6.5  mm.).  Beaks  small, 
strongly  incurved  and  directed  forward.  Anterior  umbonal  slope 
abrupt ;  posterior  slope  convex.     Surface  smooth, 

Ripleyan  of  New  Jersey  (Clifi'wood-Wenonah),  Texas. 


Fic.  770.     liecardia  fr 


righl  and  left  valvu,  X  %■     (Md.  Surv.) 


554.  I.  fi-atema  Say.     (Fig.  770.)  Miocenic. 

Surface  crossed  by  rather  lai^e  concentric  wrinkles. 
Maryland-North  Carolina. 
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CLX.   Cypriheria  Conrad. 

Similar  to  Venus  but  right  valve  with  two   cardinal   teeth,  the 
posterior  bifid ;  tefl  valve  with  three  cardinals  ;  each  valve  with  a 
posterior    lateral.     Fallial  sinus  very  shallow.     Resilium  usually 
external,  embraced  by  the  ligament.     Comanchic— Cretacic. 
555-  C.  tezana  (Roemer),     {^Arcopagia  texana.)  Comanchic. 

Nearly  circular,  very  thin,  owing  to  slight  convexity  of  valves  ; 
valves  slightly  unequal  with  a  somewhat  twisted  appearance. 

Very  abundant  in  the  Fredericksburg  of  Texas. 
5  56.  C.  crassa  Meek.  Comanchic-Cretacic. 

Dififers  from  C.  texana  in  its  larger  size  and  much  greater  thick- 
ness.     Height,  67  mm.;  length,  78  mm.;  depth,  23  mm. 

Fredericksburg  and  Eagle  Ford  of  Texas.     Fredericksburg  and 
Washita  of  northern  Mexico. 

557.  C.  excavata  (Morton).  Cretacic. 
Posterior  portion  of  shell  obliquely  truncate. 

Ripleyan  of  New  Jersey  (Marshalltown-Navesink),  Gulf  region, 

CLXI,  Clementia  Gray. 
Thin-shelled,  inflated.  Beaks  prominent.  Valve  margins  entire. 
Surface  concentrically  sculptured.  Anterior  left  and  two  posterior 
right  hinge  teeth  more  or  less  bifid  ;  no  lateral  teeth  present,  Pal- 
lial  sinus  long  and  angular,  narrow  and  ascending.  Tertiary— Re- 
cent. 

558.  C.  inoceriformls  (Wagner).     (Fig.  771.)  Miocenic. 
Posterior  hinge  area  marked  by  an  angular  ridge,  which  is  wedge- 


FlG,  771.     CItmtnlia  inoitrifo 
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shaped  posteriorly  and  overlaps  a  groove  which  runs  backward 
from  the  beak. 

Maryland,  Massachusetts  ? 

CLXII.    Venus  Linne, 

Valves  equal,  inequilateral,  oval  or  rounded,  heart-shaped,  thick, 

concentrically  or  radiately  sculptured.    Mai^ns  crenulate.     Hinge 

plate  broad,  with  three  cardinal  teeth  in  each  valve  and  no  lateral 


Fig.  773.     FfKiu  nurtemaiia,  rigbt  and  left  nlres,  X  'A-     (Md.  Surr.) 

teeth.     Pallial  sinus  short,  angular.    The  two  adductor  scars  sub- 
marginal.     Jurassic— Recent. 

559.  V.mercenaria  Linne.     (Fig.  772.)  Miocenic-Recent. 
Type  of  genus. 

Atlantic  coast  region. 

CLXIII.    Meretrix  Lamarck. 

Thick,  trigonal,  smooth  or  concentrically  striated.  Lunule 
well  marked.  Margin  entire.  Ligament  external.  Hinge  thick, 
with  three  cardinal  teeth  in  each  valve,  two  laterals  in  the  right 
and  one  in  the  left,  beneath  the  lunule ;  no  posterior  laterals  present. 
Pallial  sinus  rather  shallow,  not  acutely  angular. 

Differs  from  Venus  in  the  possession  of  lateral  teeth,  and  in 
lacking  the  fine  crenulations  of  the  valve  margin.    Jurassic— Recent. 

560.  M.  tippana  Conrad.     (Fig.  773.)  Cretacic. 
Beaks  slightly  anterior  to  center.     Length   slightly  exceeding 

height.     Concentric  lines  fine  and  regular. 

Ripleyan  of  New  Jersey  (Cliffwood-Wenonah),  Arkansas,  Mis- 
sissippi, Texas.     Also  Cretacic  of  Mexico. 


564  NORTH  AMERICAN  INDEX  FOSSILS. 

561.  M.  eufaulensis  (Conrad).  Cretacic. 
Nearly  rotugd-     Concentric  stride  fine  and  especially  conspicuous 

and  regular  for  half  the  distance  down  from  the  beak. 

Ripleyan  of  New  Jersey  (Marshalltown- Nave  sink),  Alabama. 

562.  M.  veta  (Whitfield).     (^Caryatis  veta.)  Cretacic. 
Length  less  than  i  inch.     Pallial  line  faint  and  with  a  deep  and 


Fic.  773.     Merttrix  tippana.     (N.  J.  P«l.,  I.) 

narrowly  rounded  sinus.     External  surface  rarely  well  preserved, 
marked  with  fine  concentric  lines. 

Jerseyan  of  New  Jersey  (Homerstown— Manasquan). 

563.  M.  ripleyana  Gabb.    (Fig.  774.) 

Cretacic  and  lower  Eocenic. 
Shell  nearly  smooth  around  the  umbo  but  marked  with  concen- 
ri^^^  trie  lines  from  the  middle  downwards. 

j|^^^^^^  Eocenic  (Midway)  of  Georgia  and  Texas.     Cre- 

^^H^H      tacic  (Ripley)  of  Tennessee. 
^^B^^      564.  M.  subimpressa  Conrad.     (Fig.  775,  d~f.) 

Fic.  774.  Eocenic. 

MrreiHx  ripity.         Produced  posteriorly  so  that  length  considerably 
HTrrii  S"^""       exceeds  breadth. 

Maryland  (Nanjemoy),  Alabama  (Lignitic). 

565.  M.  urasana  Conrad.  Eocenic. 

Over  2  inches  long  by  1.75  inches  high.  Beaks  ncaily  ante- 
rior. Surface  marked  with  concentric  ridges  separated  by  wider 
Spaces  which  are  either  plain  or  striated. 

Tejon ;  California,  Oregon. 

56611.  M.  orata  var.  pyga  Conrad.     (Fig.  775,  a,  b.)        Eocenic. 
Large,  thick,  ventricose,  oval. 
Aquia :  Maryland. 
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566^.  M.  ovata  var.  ovata  (Rogers).     (Fig.  775,  £.)        Eocenic. 

Smaller,  thinner  and  more  elongate  than  M.  ovata  var.  pyga  and 
with  less  rounded  basal  margin. 

Nanjemoy     Maryland. 


Fig.  77S.     •>,  i,  Mtrelrix  nv/a  iti.  /yga,  left  T»lve;  e,  M.  ovata  v»r.  etiaia  ;  d-f, 
M.  suUmprtiia.      (Md.  Surv.) 

CLXIV.  DosiNiOPsis  Conrad. 
Very  similar  to  Meretrix  but  the  pallial  sinus  is  acutely  angular 
and  ascending.  Beside  the  anterior  lateral  teeth  there  is  a  single 
distinct  posterior  lateral  in  the  right  valve  with  a  corresponding 
socket  in  the  left.  Posterior  cardinal  of  right  valve  broad  and 
deeply  channeled  above.     Shell  rotund.     Cretacic— Eocenic. 

567,  D.  deweyi  Meek  and  Hayden.  Cretadc, 
Broadly  oval,  with  length  slightly  exceeding  height,  rather  thin- 
shelled,  moderately  convex.  Beaks  nearly  central,  somewhat 
gibbous  and  incurved  to  nearly  meet  each  other.  Surface  marked 
by  fine  and  regular  concentric  lines.  Diameter  shghtly  less  than 
1  inch.     Pallial  sinus  narrowly  rounded  at  apex. 

Montanan :  North  Dakota,  South  Dakota,  Montana,  Colorado, 
Wyoming,  Assiniboia. 

568.  D.  owenana  Meek  and  Hayden.  Cretacic. 
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Like  D.  dewtyi  in  shape,  but  thick-shelled  and  larger  (diameter 
about  1.5  inches).     Concentric  striic  moderately  distinct. 
Fox  Hills  :  Montana,  Colorado. 

569.  D.  aebrascensis  Meek  and  Hayden.  Cretadc. 
Lunule  and  escutcheon  both  prominent.     Slightly  smaller  than 

D.  owenana  but  more  nearly  circular,  the  height  being  about  seven 
eighths  the  length.     Pallial  sinus  narrowly  rounded  at  apex. 

Fox  Hills  :  Nebraska- Wyoming,  Assiniboia,   North   Dakota  ? 
Pierre :  South  Dakota. 

570.  D.  lenticularis  (Rogers).     (Fig.  776.)  Eocenic. 


Fig.  776.     Doamofiiu  Imluulans,  right  valves  and  cardinal  view, 
X^.    (Md.Sorv.) 

Shell  varying  from  moderately  thin  to  heavy.     Diameter  about 
2  inches  or  more.     Type  of  genus. 
Aquia :  Maryland. 

CLXV.   Tapes  Megerle  von  Muhlfeld. 

More  or  less  elongate-oval,  with  narrow  hinge  plate,  divergent 
and  often  bifid  cardinal  teeth,  no  laterals,  and  a  deep  pallial  sinus. 
Differs  from  Venus  in  the  absence  of  lateral  teeth  ;  also  the  inner 
mai^ins  of  valves  are  smooth.     Comanchic-Recent. 
571.  T.  hllgardl  Shumard.  Comanchic-Cietacic. 

Benton  (Eagle  Ford)  of  Texas.  Fredericksburg  and  Washita  of 
Mexico. 

CLXVI.    Tellina  Linne. 

Oval,  transversely  elongate,  slightly  inequivalve,  compressed. 
rounded  anteriorly,  angular  and  gaping  posteriorly.  Surface 
marked  with  an  oblique  fold  extending  from  the  umbo  to  the 
lower  posterior  border.  Beaks  more  or  less  twisted.  Margins  of 
valves  smooth.     Two  cardinal  teeth  present  in  each  valve  and  one 


PELECYPODA—TELEODESMACEA.  567 

anterior  and  one  posterior  lateral.  Laterals  often  indistinct  in  left 
valve.  Ligament  external,  prominent  Pallial  sinus  very  wide  and 
deep,  differing  slightly  in  the  opposite  valves.     Jurassic-Recent 

572.  T.  eqnilateralis  Meek  and  Hayden.  Cretacic. 
Anterior   and   posterior    sides    nearly   equal.      Posterior   end 

slightly  truncated.  Umbonal  angle  about  140°.  Posterior  slope 
more  convex  than  anterior  and  slightly  excavated  for  the  reception 
of  the  ligament  Umbonal  ridge  not  very  distinctly  marked. 
Surface  marked  with  small,  irregular  concentric  wrinkles  and  ob- 
scure growth  lines.  Length  1.7  inches ;  height  i  inch. 
Montanan  :  Wyoming,  Montana. 

573.  T.  Tirginiana  Clark.     (Fig.  777,  c)  Eocenic. 
Cardinal  teeth  small ;  laterals  indistinct.     Pallial  sinus  obscure. 


Fig.  777.     Tdlina  dnlivis,  left  valve  ;  *,  d,  T.  wilHauui,  right  v»l»e ; 
t,  T.  virginuina,  left  valve.     ( Md.  Surv. ) 

Surface  covered  with  fine  concentric  growth  lines, 
Maryland,  Vii^nia. 

574.  T.  williamsi  Clark.     (Fig.  777,  b,  d.)  Eocenic. 
Posterior  cardinal  tooth  bifid.     Lateral  teeth  strongly  developed. 

Surface    covered   with   elevated,    close-set   concentric    ridges   or 
lamellx. 

Aquia  and  Nanjemoy  :  Maryland,  Virginia. 

575.  T.  dedivis  Conrad.     (Fig.  777,  a.)       Mioccnic-Pleistocenic. 
Posterior  end  abruptly  declining.     Lateral  teeth  distinct. 
Miocenic :    New   Jersey,    Maryland,   Virginia.      Pliocenic   and 

Pleistocenic :  Florida. 

CLXVII.   LiNEARiA  Conrad. 
Differs   from   Tellina  in   the  lengthening  of  the  bifid  cardinal 
teeth,  the  rounding  of  the  shell  posteriorly  and  anteriorly,  the  sur- 
face partially  or  wholly  radiately  ribbed ;  umbonal  ridge  obsolete. 
Cretacic. 
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576.  L.  metastriata  Conrad.     (Fig.  778.)  Cretadc. 

Surface  marked  with  fine  concentric  and  coarser  radiating  ribs, 
the  latter  fainter  or  obsolete  on  the  central  portion  of  the  shell. 

Ripleyan  of  New  Jersey  (Clifiwood-Red  Bank),  Gulf  region. 


Fig.  778. 


(N.  J.  P«l,. 


CLXVIII.   iCNONA  Conrad. 
Subtriangular,  inequilateral.    Beaks  very  small,  pointed.    Lunule 
lanceolate,  marked  by  a  deeply  impressed  line.     Two  very  small, 
widely  divergent  cardinal  teeth  in  the  right  valve,  one  bifid  and  one 
rudimentary  tooth  in  the  left  valve.     Cretacic. 


Cretacic. 


F[G,  779.      yEHBHa  lufaulnuu.      {N.  J.  PbI.,  I.) 

577.  A.  eufatilensls  Conrad.     (Fig.  779.) 
Surface  smooth  and  semipolished. 

Ripleyan  of  New  Jersey  (Woodbury),  Alabama,  Mississippi, 
Texas. 

CLXIX.  Semele  Schumacher. 

Large,  rounded,  thick.  Posterior  side  slightly  folded.  Both 
cardinal  and  lateral  teeth  present.  Pallial  sinus  large  and  rounded. 
Resilifer  elongate.  External  ligament  feeble.  Tertiary  and 
Recent. 

578.  S.  carinata  (Conrad).  Oligocenic-Pliocenic. 
Concentric  lamellae  separated  by  equal  or  wider  interspaces  and 

crossed  by  fine  concentric  and  radial  strix. 

Uppermost  Oligocenic  of  Florida  (possibly  as  a  variety).  Mio- 
cenic:  Maryland— South  Carolina.     Pliocenic  :  South  Carolina. 

579.  S.  subovata  (Say).     (Fig.  780,  a.)  Mioccnic 
More  oval,  thinner  than  S.  carinata,  with  finer  and  closer  con- 
centric stricc. 

Maryland,  Virginia,  Texas. 
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CLXX.    CuMiKGiA  Sowerby. 

Small,  thin,  oval,  rounded  anteriorly,  somewhat  wedge-shaped 
posteriorly.  One  small  cardinal  tooth  in  each  valve.  Right  valve 
with  two  strong  lateral  teeth  ;  left  valve  with  extended  dorsal  mar- 
gins to  fit  in  the  channels  above  the  laterals  of  the  right  valve. 
These  dorsal  extensions  form  a  lunule  and  escutcheon  which  are 
thus  nearly  confined  in  the  left  valve.  Surface  marked  with  radi- 
ating stricc.  Concentric  lines  fine  or  lamellose.  Resilifer  spoon- 
shaped.     Pallial  sinus  deep  and  wide. 

Habit  nestling,  1.  e.,  though  not  excavating  burrows  they  occupy 
those  made  by  true  borers.     Eocenic— Recent, 


Fig.  780.     a,  Stau/t  suiovala,  right  valve ;  i,  c,  Ctimingia  meJialii,  left  tiItc, 
eitnior  uid  iBLeiioi  views.     (Md.  Survey.) 

580.  C.  medlalls  Conrad,     (Fig.  780,  d,  c.)  Miocenic. 

Anterior  portion  of  shell  inflated  ;  posterior  depressed.     Resilifer 
prominent,  projecting. 

Maryland  (Choptank),  Virginia,  North  Carolina,  South  Carolina. 


CLXXI.    SiLiQUA  Megerle  von  Muhlfeld. 

Shell  flattened,  straight.     Hinge  line  feeble  with  one  right  and 
two  left  vertical  cardinal  teeth  and  in  each  valve  a  posterior  hori- 
zontal tooth.     An   internal    rib    runs   vertically  from    the  beak. 
Cretacic-Recent, 
581.  S.  huerfanensia  Stanton.     (Fig.  781.)  Cretacic. 

Shell   thin.     Average    length    2    inches.     Interior    rib    runs 


Fig,  781.     Silijua  hutrfanmsis,  inleraal  mold  of  right  valve  relaiDing  portioiutif 
shell  and  showiog  pallial  siaui.     (ARer  StantoD.) 
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obliquely  forward  just  in  front  of  the  beak,  ending  about  half  way 
between  the  dorsal  and  ventral  margins. 

Benton  :  Colorado ;  probably  similar  age  in  Utah. 

CLXXII.    Leptosolen  Conrad. 

Thin.  Beaks  anterior.  Epidermis  unpolished.  A  strong 
internal  rib  directed  vertically  extends  from  beak  to  basal  margin. 
Pallial  sinus  very  shallow.  Hinge  with  a  single  cardinal  tooth  in 
each  valve.     Comanchic-Cretacic. 

582.  L.  conradi  Meek.  Comanchic. 
Differs  from  L.  biplicatus  in  its  smaller  size  (average  length  i 

inch  ;  height  .35  inch)  and  in  the  absence  of  the  two  plications. 
Upper  Comanchic  of  Kansas  and  Colorado. 

583.  L.  biplicatus  Conrad.  Cretacic. 
Anterior  extremity  compressed,  marked  with  two  obscure  pli- 
cations extending  obliquely  forward  and  downward  from  the  beak. 
Surface  covered  with  inconspicuous  growth  lines.  Average  length 
1.5  inches  ;  height  .5  inch. 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank),  Gulf  region. 

CLXXIII.  SoLYMA  Conrad. 

Elongate-ovate,  thin,  equilateral,  ventricose. 
Right  valve  with  two  cardinal  teeth.  Cre- 
tacic. 

584.  S.  lineolata  Conrad.     (Figs.  782,  783.) 

Fig.  782.    Solymaiin-  Crei:ir\r 

eolata.   (After  Whitfield,  .  .  ^rcidi^iu. 

Pal.  N.  T.,  I.)  Posterior  margin   truncate.     Both  anterior 

and  posterior  umbonal  slopes  marked  by  an 
obscure  ridge.  Surface  of  internal  molds  marked  with  fine  and 
jrregular  concentric  lines.     Type  of  genus. 


Fig.  783.     Solyma  lineolata^  interior  of  Fig.  782  and  enlargement  of  hing( 

(After  Whitfield,  Pal.  N.  J.,  I.) 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank),  Georgia. 
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CLXXIV.    Legumen  Conrad. 

Equivalve,  very  inequilateral.     Hinge  with  two  slender  teeth  in 
the  right  valve  under  the  beak,  and  one  posterior,  very  oblique, 
and  prominently  lamelliform  lateral  tooth.     Cretacic, 
585.  L.  planulatum  (Conrad).     (Fig.  ;94.)  Cretacic. 

Anterior  muscle  scar  bounded  posteriorly  by  a  low  ridge  which 
curves  forward  below.  Surface  covered  with  concentric  growth 
lines. 

Ripleyan  of  New  Jersey  (Merchantville-Red  Bank),  Gulf  region, 
Montanan  of  Wyoming. 

CLXXV.  Mactra  Linne. 
Nearly  equilateral,  rounded -triangular.  Surface  smooth  or  con- 
centrically sculptured.  Margins  smooth.  Valves  equal.  Cardi- 
nal teeth  in  right  valve  two,  soldered  together  dorsally ;  one 
cardinal  in  left  valve.  Lateral  teeth  elongate.  Hinge  plate  well 
developed.  Resilifer  subtriangular,  excavated  out  of  hinge  plate 
and  separated  from  the  scar  of  the  external   ligament  by  a  thin 


Fig.  7S4.     Maetra  clathrtdan,  ioterioc  Kad  exterior  or  1«ti  and  interior  of 

right  valve.     (Md.  Survey.) 

raised  plate,  just  posterior  to  the  beak  at  the  margin  of  the  shell. 

Tertiary-Recent, 

586.  M.  clathrodon  Lea.     (Fig.  784.)  Miocenic. 

Shell  thin.     Lateral  teeth  crossed  by  equidistant,  minute  striae. 

Maryland  (St.  Marys  and  Calvert). 

CLXXVI.    Cymbophora  Gabb. 
Like  Mactra  but  the  ligament  area  and  the  resilifer  are  not 
separated  by  a  plate.     Margins  of  the  pit  holding  ligament  and 
resilium  are  elevated  above  the  hinge  line.     Cretacic. 


572 


NORTH  AMERICAN  INDEX  FOSSILS. 


587.  C.  ashbumeri  Gabb.  Cretacic. 

Subtrigonal.  Average  length  t.62  inches;  height  t.25  inches. 
Beaks  subcentral.  Anterior  border  slightly  concave ;  posterior 
straight ;  basal  broadly  rounded.  Angle  between  the  cardinal  mar- 
gins at  umbo  90°.  Regularly  rounded  concentric  ribs  numerous, 
few,  or  absent. 

Very  abundant  in  Chico  of  California  and  Washington. 


Fig.  785,      a,  Cymbophgra  titahinsis,  right  valve  ;  b,  i,  C.  immenti,  left  valve.     ( After 
Sun  ton. ) 

588.  C?  utahensis  Meek.     (Fig.  785,  a.)  Cretacic. 
Beaks  incurved,  with  little   obliquity.     Growth   lines  fine  and 

obscure. 

Coloradoan  of  Utah. 

589.  C.  alta  Meek  and  Hayden.     (Fig.  786.)  Cretacic. 
Thin-shelled.     Dorsal  slopes  diverging  from  the   beaks  at  an 

angle  of  about  1 10°.    Extremities  subangular  or  abruptly  rounded. 
Base  forming  a  broad,  semi-oval  curve.     Beaks  very  elevated. 


Fig.  786.     Cymbophera  aha,  right  v«l' 


Surv.  Terr.,  IX.) 


small  or  pointed,  incurved,  and  very  nearly  central,     l.uniilu.'  and 
escutcheon  lance-oval,  the  latter  the  larger  and  bounded  by  a  dis- 
tinctly angular  ridge.     Surface  concentrically  striated.     Avora^o 
length  2.6  inches  ;  height  2.2  inches  ;  convexity  1.2  inches. 
Montanan :  Colorado-Alberta. 
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590.  C.  lintea  (Conrad).  Crctacic. 
Beaks  slightly  incurved.     Umbonal  ridge  more  or  less  obscure. 

Concentric  growth  lines  regular. 

Ripleyan  of  New  Jersey  (Cliffwood-Tinton),  Gulf  region. 

591.  C.  emmonsi  (Meek).  (Fig.  785,  b,  c.)  Cretacic. 
Surface  marked  with  fine  and  obscure  concentric  growth  lines. 

Pallial  sinus  short,  rounded. 

Coloradoan  :  Kansas,  Colorado,  Montana  ?,  Utah. 

592.  C.  warrenana  Meek  and  Hayden.  Cretacic. 
Differs  from  C.  emmonsi  in  its  larger  size  (average  length  1.5 

inches ;  height  i  inch),  more  convex  valves,  coarser  concentric 
striae,  more  gently  rounded  base  and  more  prominent  umbo. 
Angle  between  cardinal  borders  110°. 

Montanan  of  Colorado-Assiniboia ;  especially  in  the  Fox  Hills. 

CLXXVII.   ScHizoDESMA  Gray. 

Very  similar  to  Cymbophora  but  lacking  the 
elevated  margins  of  the  '*  pit.*'  Pallial  sinus 
angular.  Ligament  scar  connected  with  the 
upper  part  of  the  resilifer.  Ligament  and  re- 
silium  only  slightly  separated  by  a  strong  rib 

,.,,'^.^      ^       \  ,       /       ,  ^,,       Fig.  787.  Schizodewia 

which  has  m  one  valve  developed  a  small  appresza.    (N.  j.  Pal., 
tooth  or  projection  and  in  the  other  an  obscure  I.) 
socket  to  receive  it     Cretacic-Recent. 

593.  S.  appressa  Gabb.  (Fig.  J^T^)  Cretacic. 
Beaks  prominent,  nearly  erect.  Surface  concentrically  striated. 
New  Jersey  (Cliffwood-Wenonah),  Georgia,  Texas. 

CLXXVIIL    CoRBULA  Lamarck. 

Shell  ovate,  very  inequivalve,  closed,  rounded  in  front,  contracted 
behind.  Umbones  prominent.  Right  valve  convex,  the  larger  with 
a  strong  cardinal  tooth  in  front  of  the  resilifer,  and  also  a  posterior 
cardinal  tooth.  Left  valve  also  with  a  resilifer  and  with  one  pos- 
terior cardinal  tooth.  Pallial  line  slightly  sinuous  posteriorly. 
Triassic-Recent. 

594.  C.  pyriformis  Meek.  (Fig.  788,  «-rf.)  Cretacic. 
Surface  crossed  by  concentric  ridges  and  furrows  most  strongly 

defined  on  the  umbonal  region ;  at  times  only  growth  lines 
present. 
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Very  abundant  in  Bear  River  of  Wyoming,  Idaho  and  Utah. 
59^.  C.  engelmanni  Meek.     (Fig.  788.  e,/.)  Cretacic. 

Differs  from  C.  pyriformis  in  its  smaller  size,  different  outline, 
less  convexity  of  valves  and  less  incurving  of  beaks. 

Bear  River :  Wyoming,  Idaho. 
596.  C.  snbtiigonalis  Meek  and  Hayden.  Cretacic. 


Fig.  788.     a-d,  Co'-bula  pyriformi!,  light,  cardinal,  i 

iolerior  of  left  valve,      i,  /,  C.  mgftmanni.      ( After 


■;■) 


Outline  triangular.  Very  convex.  Average  length  .75  inch; 
height  .5  inch.  Anterior  end  abruptly  rounded  ;  posterior  longer 
and  more  angular.  Umbonal  angle  about  90°.  Beak  incurved, 
gibbous.  Posterior  umbonal  slope  subangular.  Surface  marked 
with  concentric  lines  and  a  few  growth  ridges. 

Especially  abundant  in  the  Montanan  (bracki^ih  water  beds)  of 
Wyoming,  Montana,  Assiniboia.  Also  present  in  the  Coloradoan 
and  Laramie. 

597.  C.  bisulcata  Conrad.  Cretacic. 
Beak  small,  incurved.    Surface  crossed  by  fine  concentric  growtli 

lines. 

Ripleyan  of  New  Jersey  (Cliffwood-Woodbury).  North  Caro- 
lina, Mississippi,  Arkansas. 

598.  C.  crassiplica  Gabb.  Cretacic. 
Beaks  large,  inflated,  enrolled,  a  little  anterior  of  middle.     Left 

valve  much  the  less  convex  and  without  the  strong  concentric  ribs 
of  the  right  valve. 
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Merchantville— Red  Bank  of  New  Jersey ;  especially  character- 
istic of  the  Woodbury.     Also  in  Mississippi,  Arkansas,  Texas. 
599-  C.  subcompressa  Gabb.    (Fig.  789.) 

Eocenic. 

Umbonal  ridge  angular  with  slope  abrupt. 

Midway  (basal  Eocenic)  of  Alabama,  Tennessee, 
Arkansas, 

600.  C.  aldrichi  Meyer.     (Fig.  790,  d,  e.) 

Eocenic. 

Umbos  without  concentric  lines  but  marked  with  radiating  strice. 
Maryland,  Alabama. 

601.  C.  onisCUS  Conrad.     (Fig.  790,  a-c.)  Eocenic. 
Solid,  with  numerous  and  wrinkled  concentric  lines. 
Maryland,  Vii^inia  and  the  Gulf  region. 


Fig.  789. 

Carbuia  luicom. 
frissa.  (After 
Huris.) 


CLXXIX.  Saxicava  FIcuriau, 
Small,  equivalve,  oblong,  elongated,  gaping  and  hence  not  fully 
covering  the  animal.  Umbones  anterior.  Ligament  external. 
Teeth  absent  in  adult ;  consisting  of  one  or  two  cardinals  in  the 
young.  No  laterals  present.  Surface  rugose.  Pallial  line  sinu- 
ated,  discontinuous.  Bores  into  soft  rocks.  Tertiary— Recent. 
602.  S.   arctica    (Linne).     (f.  rugosa.)     (Fig.  791.) 

Miocenic- Recent. 
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Surface  marked  with  two  ridges  extending  backward  from  the 
beak  to  the  margin. 

Miocenic ;  New  Jersey,  Maryland,  North  Carolina,  Alaska. 
Pliocenic :  Florida,  California,  Pleistocenic :  northern  America. 
Recent :  Almost  universal  in  temperate  and  cooler  seas. 


Fig.  791.     Saxicava  ar^iita,  right  and  left  vslves.     (Md.  Sutv.) 


CLXXX.  Panopea  Menard. 
Large,  thick,  equivalve,  inequilateral,  oblong,  gaping  widely  be- 
hind and  slightly  in  front,  thus  not  fully  covering  the  soft  parts  of 
the  animal.  Shell  concentrically  striate.  Margins  smooth.  Liga- 
ment external  on  a  prominent  ridge.  An  obscure  cardinal  tooth 
in  each  valve.  Pallial  sinus  very  deep.  Epidermis  conspicuous. 
Cretacic-RecenL 
603.  P.  elongata  Conrad.     (Fig.  792.)  Lower  Eocenic. 


Fig.  792.     Panopta  /hngafa,  left  v«l¥e  and  eolargeioeni  of 


Concentric   striae   crossed    by   close    radiating    lines    of 
granules  which,  when  worn,  give  the  surface  a  "  honcy-co 
appearance." 

Aquia:  Maryland,  Virginia. 
604.  P.  decisa  Conrad.  Upper  Cn 

Surface  marked  with  strong  concentric  undulations. 

Ripleyan  of  New  Jersey  (Merchantville-Red  Bank),  Gulf  n 
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CLXXXI.  TuRNUs  Gabb. 
Thin  gaping,  furrowed  from  beak  to  base  by  an  umbonal  groove 
which  appears  as  a  ridge  on  the  interior  of  the  shell.  Posterior  to 
this  is  another  internal  ridge,  passing  likewise  from  beak  to  base 
but  not  evident  on  the  surface.  The  anterobasal  portion  of  the 
shell  obliquely  or  angularly  truncate,  the  growth  lines  curving  up 
around  this  truncation.  Burrows  in  wood  and  secretes  a  shelly 
tube,     Cretacic. 

605.  T.  kiimmell  Weller.  Cretacic. 
Tubes.exccedingly  contorted ;  maximum diameterabout  .35  inch. 

In  anterior  view  the  shell  is  cordate  in  outline.  Beaks  in  front 
of  middle  of  shell,  pointed  and  stongly  incurved.  Umbones  very 
prominent.     Anterior  basal  truncation  rectangular. 

Ripleyan  of  New  Jersey  (Marshalltown-Merchantville),  Texas. 

CLXXXII.  Teredo  Linne, 
Shell  much  reduced,  equivalve,  more  or  less  globular,  gaping 
at  both  ends.     Valves  trilobed,  with  concentric  stride.     In  interior 
beneath  the  umbones  is  a  long,  narrow  plate  for  the  insertion  of  the 
pedal  muscles;  adductor  scars  unequal.     Pallial  ,^ 

line  coincident  with  the  valve  margins.  Posterior 
portion  of  animal  (elongated  siphon)  covered  by 
a  long  calcareous  tube,  which  is  cylindrical, 
straight  or  curved.  The  animal  bores  into  wood, 
the  valves  occupying  the  bottom  of  the  burrow 
and  connecting  with  the  exterior  by  the  calcare- 
ous tube ;  the  external  opening  is  protected  by 
small  accessory  simple  spatulate  valves.  Juras- 
sic-Recent. 

606.  T.  Irregalaris  Gabb.     (Fig.  793.) 

Cretacic. 

Tubes  exceedingly  contorted.  Shell  subglo- 
bose,  heart-shaped  in  outline  from  in  front,  widely 
gaping  behind,  open  in  front.  Beaks  a  little  an- 
terior of  middle,  prominent,  much  elevated  above 
the  hinge  line  and  strongly  incurved.     Tubes  vary  in  diameter. 

Ripleyan   of   New  Jersey  (Magothy  and    Merchantville),   Ar- 
kansas. 


FlQ.  795.  Tertda 
irrigularis.  (After 
Whitfield.) 
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CLXXXIII.    PoLORTHUS  Gabb. 

TeredoAike,  calcareous  tubes,  with  habit  of  boring  into  sand  of 
sea  bottom  instead  of  wood.  Tubes  with  transverse  septa  of  two 
kinds.     Bivalve  shell  of  any  kind  unknown.     Cretacic. 

607.  P.  tibialis  (Morton).  Cretacic. 

Septa  convex  towards  the  smaller  end  of  tube,  perforated  cen- 
trally by  an  elliptical  slit.  Just  below  the  terminal  series  of  septa 
is  an  annular  muscle  scar.  Towards  the  larger  extremity  of  the 
tubes  there  are  one  to  three  transverse  septa  convex  toward  the 
larger  extremity  of  the  tube. 

Jerseyan  of  New  Jersey  (Vincentown). 

Class  Scaphopoda  Bronn. 

The  scaphopods  are  marine  mollusks  whose  bilaterally  sym- 
metrical body  is  protected  by  a  tubular  shell,  which  is  generally 
somewhat  curved  and  open  at  both  ends.  The  smaller  opening 
permits  the  expulsion  of  waste  and  genital  products,  while  the 
larger  one  is  the  anterior  or  mouth  opening.  The  concave  side 
of  the  shell  is  the  dorsal  side,  and  the  additions  to  the  shell  are 
made  at  the  larger  end.  The  smaller  end  suffers  by  wear  and 
resorption,  and  in  some  genera  becomes  notched  or  slit.  The  shell 
consists  of  three  distinct  layers. 

The  modern  species  inhabit  mostly  deeper  waters  where  they 
are  partly  embedded  in  the  mud  or  sand.  Their  known  range  is 
from  2  to  over  2,400  fathoms.  The  fossil  species  described  prob- 
ably lived  in  moderate  depths. 

Literature  :  Papers  on  the  marine  Tertiaries  elsewhere  cited. 

Family  DENTALIIDAi  Gray. 

I.  Dentalium  Linnaeus. 

Shell  tusk-like,  tubular,  curved  and  regularly  tapcrinj:^,  with 
circular  cross  section  and  open  ends ;  surface  with  stroni;  l()n«;i- 
tudinal  ribs  (.f^/2.f.  strict.)  or  with  longitudinal  striee  or  smootli  ; 
apex  entire  or  with  notch  or  slit  of  greater  or  less  length.  Ordo- 
vicic  ?-Recent. 

I.  D.  (Lsvidentalium)  martini  Whitfield.     (Fig.  794.) 

Dcvonic. 
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Smooth,  rather  rapidly  expanding,  moderately  curved  ;  section 
circular,  growth  lines  arching  forward  on  concave  side. 
Columbus  limestone  of  Ohio. 

2.  D.  (Lfieyidentalium)  pauperculum  M.  &  H.    (Fig.  795,  a.) 

Cretacic. 
Minute,  smooth,  gently  curved,  gradually  tapering,  section  cir- 
cular, shell  thick,  lines  of  growth  oblique. 

Pierre  and  Fox  Hills  of  upper  Missouri  river  region. 

3.  D.  gracile  Hall  and  Meek.     (Fig.  795,  d-d.)  Cretacic. 
Very  gently  tapering  and  slightly  curved,  section  nearly  or 

quite  circular ;  apical  end  smooth ;  fine  round  longitudinal  lines 


o 


Ink 


Fig.  794. 

Dentalium 
martini. 
(After    Whit- 
field. ) 


Fig.  795.  <s»  Dentalium  pauperculum  ^ 
natural  size  ;  b-d^  Dentalium  gracile  ;  b, 
part  of  shell ;  r,  enlargement  of  surface ; 
df  section  of  large  end.     (After  Meek.) 


Fig.  796. 

Dentalium 

stramineum. 

(After  Gabb.) 


over  most  of  shell,  increased  by  intercalation  and  becoming  obsolete 
toward  larger  end. 

Pierre  formation  of  Dakota  and  the  Yellowstone  river  region. 

4.  D.  stramineum  Gabb.     (Fig.  796.)  Cretacic. 
Rather  rapidly  tapering,  slightly  curved,  and  with  numerous 

longitudinal  lines  or  ridges. 
Upper  Cretacic  of  California. 

5.  D.  (Antalis)  cooperi  Gabb.     (Fig.  797.)  Cretacic. 
Very  gently  curved,  moderately  tapering,  surface  with  numerous 

fine  parallel  striae  separated  by  depressed  lines. 
Upper  Cretacic  of  California  and  Sucia  Island. 

6.  D.  subarcuatum  Conrad.  Cretacic. 
Slender,  very  gently  arcuate,  tapering  in  47  mm.  from  5  mm. 


5  So 
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to  2  mm.  Internal  molds  smooth  or  with  faint  lines,  and  with 
rounded  ridge  on  cancave  side  ;  shell  surface  with  about  12  angu- 
lar longitudinal  costx  and  fine  annular  stria:. 

Ripleyan  of  New  Jersey  and  Alabama. 
/.  D.  nanalmoeDse  Meek.  Cretactc. 

Distinguished   from   D.  gracile  by  its  thinner  shell  and  more 
slender  form,  and  less  distinct  lines  of  growth. 

Nanaimo  of  Vancouver  and  Sucia  Islands. 
8.  D.  (Graptacme)  mediaviense  Harris.     (Fig.  798.)       Eocenic. 

Rapidly  tapering,  curved  near  small   end,  smooth  near  large 


FiC.  797.  DtnlaliuM  tooptri,  wilh 
CDUrgemenl.     (After  Gabb.)  Ca 

end ;  elsewhere  striated  with   fine  sharp  alternating  longitudi 
striae;  faint  concentric  annulations  occur ;  shell  thick  except  n 
larger  end.     Maximum  diameter  \  inch. 
Midwayan  of  Alabama  and  Mississippi. 

9.  D.  (Graptacme)  minutistriatam  Gabb.  V.oc<: 
Smaller,  and  less  rapidly  tapering  than   preceding;   curv.U 

gentle,  with  minute,  regular,  non-alternating  stria;. 
Claibornian  of  Texas  —  Nanjemoy  of  Maryland. 

10.  D.  thalloides  Conrad.     (Fig.  799.)  Im'Ci: 
Curved   most  strongly  near  small  end,  rapidly  tapering  ;  en 

strong,  alternating,  or  of  three  sizes. 
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Claibomian  of  Alabama,  Louisiana  and  Mississippi.     Abundant. 

II.  D.  attenaatnm  Say.     (Fig.  800,  a.)  Miocenic. 

Arcuate  and  rapidly  tapering ;  surface  with  1 2  to  r6  rounded 


Fig.  799.     Denlalium  thalMdtt. 
(After  Conrad.) 


Fig.  800.     a,  Denlalium  lUltnualum  ;   *, 
-,  £>.  cadutoide.     {Md.  Sur*.) 


ridges  separated  by    broader  interspaces,  and  obsolete  towards 
narrow  end. 

Chesapeakean  of  Maryland. 

12.  D.  (Laeridentalium)  cadtUoide  Dall.    (Fig.  800,  b,  i:.) 

Miocenic. 
Smooth,  regularly  tapering  and  more  gently  curved  than  the 
preceding.     Section  circular. 
Chesapeakean  of  Maryland. 

Family  SIPHONODENTALIID^  Simroth. 
II.  Cadulus  Phil. 
Differs  from  Dental'mm  in  being  swollen  near  the  middle  and 
tapering  toward  each  end.     Cretacic— Recent. 

1 3.  C,  tu^dns  Meyer.     (Fig.  798,  c.)  Eocenic. 
Rapidly  increasing  for  about  two  thirds  of  length  and  then  more 

rapidly  decreasing.     Section  circular. 
Midwayan  of  Alabama. 

14.  C.  abruptns  M.  &  A.     (Fig.  801,  a.)  Eocenic. 


I 
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Rather  large,  somewhat  depressed,  inflation  less  pronounced 
than  in  preceding  species  and  nearer  to  larger  end,  suddenly  de- 
creasing. 

Chickasawan  of  Alabama,  Nanjemoy  and 
Aquia  of  Maryland,  etc. 

15.  C.  thallus  (Conrad).     (Fig.  801,  6,) 

Miocenic. 
Slightly  curved,  smooth  and   polished, 
swelling  greatest  below   middle,  regularly 
tapering  in  both  directions,  then  more  rapid- 
ly to  small  end. 
Fig.  801.    a^Oidulmab^      Chesapeakean    of    Maryland,    Virginia, 

i^erMd  Suit  \  \^\-tx  Miocenic  of  North  and  South  Carolina 

and  Alum  Bluff,  Florida. 

Class  Gastropoda  (Snails). 

The  gastropods  or  snails  are  marine,  fresh-water  or  terrestrial 
mollusks,  with  a  well-developed  head  which  usually  bears  tentacles, 
eyes,  ears  and  a  mouth  furnished  with  a  file-like  lingual  ribbon 
or  radula.  Ventrally  the  animal  is  provided  with  a  muscular 
"foot**  which  is  generally  a  broad  expansion  and  sometimes  very 
large  but  may  be  variously  modified.  The  visceral  organs  are  gen- 
erally protected  by  a  calcareous  (rarely  horny)  shell  secreted  by 
a  mantle.  The  shell  may  be  conical  or  saucer-shaped,  but  is 
generally  coiled  into  a  spiral,  either  right-handed  or  left-handed, 
the  former  being  the  more  common  type.  In  all  cases  the  shell 
may  be  considered  a  gradually  widening  cone,  which  is  generally 
coiled  around  an  imaginary  axis  which  is  often  hollow. 

The  shell  begins  with  the  minute  embryonic  whorls  of  the  proto- 
conchy  which  in  many  types  is  quite  distinct  from  the  rest  of  the 
shell.  From  this  portion,  which  forms  the  apex  of  the  spire,  the 
coils  or  whorls  of  the  shell  gradually  increase  in  size.  Normally 
the  whorls  are  circular  or  elliptical  in  section,  but  from  compres- 
sion and  other  causes  a  variety  of  forms  results.  The  spire  may 
be  high  or  low,  broad  or  slender  according  to  the  mode  of  enroll- 
ment, the  apical  angle  varying  accordingly.  The  whorls  nia\'  rest 
loosely  upon  one  another  or  embrace  to  a  greater  or  less  extent  up 
to  the  middle  or  ambitus^  or  even  beyond,  so  that  the  earlier  whorls 
may  be  largely  or  wholly  covered  by  the  later  ones.     When  an 
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angulation  occurs,  the  space  between  it  and  the  suture  above  it 
constitutes  the  shoulder.  The  shoulder  angle  may  be  simple  or 
keeled,  or  furnished  with  nodes  or  spines. 

The  primitive  ornamentation  of  the  shell  consists  of  revolving 
ridges  or  spirals,  and  of  transverse  folds  or  ribs.  Primary  spirals 
appear  in  regular  succession  on  either  side  of  the  first  primary, 
which  generally  becomes  the  shoulder  angle  if  angulation  occurs. 
Secondary  spirals  appear  by  intercalation  between  the  primary 
ones,  and  generally  are  absent  in  the  young  shell,  except  in  some 
highly  accelerated  types.  Tertiary  spirals  are  intercalated  between 
the  preceding  groups  in  more  specialized  species.  Ribs  are  regular 
transverse  foldings  of  the  shell  generally  extending  from  suture  to 
suture.  They  are  usually  spaced  uniformly  and  crossed  by  the 
spirals.  In  specialized  types  when  a  shoulder  angle  is  formed, 
they  become  concentrated  as  nodes  upon  this  angle,  disappearing 
from  the  shoulder  above  and  the  body  below.  Spines  may  replace 
the  nodes  in  later  stages.  They  form  as  notches  in  the  margin  of 
the  shell  and  are  subsequently  abandoned,  often  remaining  open 
in  front.  Irregular  spines  may  also  arise  on  various  parts  of  the 
surface  of  the  shell  (see  Platyceras),  When  a  row  of  spines  is  formed 
at  the  edge  or  outer  lip  of  the  shell  —  this  sometimes  remains 
behind  as  a  varix  (Murex),  Varices  may  also  be  formed  by  simple 
expansion  of  the  outer  lip,  and  a  subsequent  resumption  of  growth 
from  the  base  of  the  expansion.  These  simple  varices  may  project 
from  the  shell  {Scald)  or  be  reflected  backwards  {Harpa),  Periodic 
enlargements  of  ribs  {Murex,  Cerithiuni)  are  not  to  be  classed  as 
varices. 

The  aperture  or  peristome  of  the  shell  may  be  simple  or  variously 
modified.  An  outer  and  an  inner  (columellar)  lip  are  generally  rec- 
ognized. These  may  be  continuous  with  each  other,  or  may  be 
divided  below  by  an  anterior  notch.  This,  in  some  types  {Fusus, 
etc.)  is  drawn  out  into  an  anterior  canal,  of  greater  or  less  length. 
An  upper  or  posterior  notch  is  present  in  certain  (chiefly  old  age) 
types,  and  this  may  result  in  the  formation  of  a  ridge  or  shelf 
next  to  the  suture  {Clavilithes).  An  outer  (lateral)  emargination 
or  notch,  sometimes  prolonged  into  a  slit  occurs  in  certain  types 
(Pleurotomidae,  Pleurotomaridae,  Bellerophontidae,  etc.),  and  the 
progressive  closing  of  this  slit  may  give  rise  to  a  definitely  marked 
slit  band.     In  some  cases  the  slit  is  abandoned  and  left  as  a  hole 
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{Fissurided),  or  by  periodic  renewal  as  a  succession  of  holes 
{Trematonotus),  The  outer  emargination  is  often  only  indicated 
by  the  reflected  course  of  the  lines  of  growth  on  the  shell.  On 
the  inside  of  the  outer  lip  various  ridges  or  plications  called  lircB 
are  sometimes  found,  and  these  occasionally  may  be  strong  and 
tooth-like  {Nerined).  Similar  ridges  or  columellar  plica  or  folds 
are  more  often  found  on  the  inner  lip,  next  to  the  columella  or 
central  spiral  twist.  These  may  be  oblique  or  normal  to  the 
axis  of  coiling  (horizontal),  few  or  numerous,  readily  seen,  or  far 
within  the  shell  so  as  to  be  invisible  except  in  broken  shells. 
When  the  axis  of  coiling  is  hollow  {perforate  spire)  the  opening  at 
the  base  constitutes  the  umbilicus.  This  varies  greatly  in  size, 
and  may  be  wholly  or  in  part  covered  by  an  expansion  or  callus 
of  the  inner  lip  (Natica)* 

Most  modern  shells  are  covered  by  a  homy  smooth  or  hairy 
epidermis  or  periostracum,  which  hides  the  (often  brilliant)  color 
markings  of  the  surface.  This,  as  well  as  the  coloration,  is  rarely 
preserved  in  fossil  shells. 

The  apertural  end  of  the  gastropod  shell  is  the  anterior  end, 
the  apex  of  the  spire  the  posterior.  Most  authors  figure  the  shells 
with  the  apex  of  the  spire  uppermost.  French  authors  generally 
figure  them  with  the  anterior  end  uppermost.  The  aperture  is 
often  closed  by  a  homy  or  calcareous  operculum,  of  very  variable 
form  in  the  different  groups.  It  is  secreted  by  and  attached  to 
the  foot  of  the  animal. 

Literature. 

A.  Palceozoic  Species, 

1847-1879.  Hall,  James.     Palaeontology  of  New  York.     Vols.   I., 

II.  and  III.  and  Vol.  V.,  Pt.  II. 
l86z.  Billings,  £.     Palaeozoic  Fossils.     Vols.  I.  and  II. 
1908.   Raymond.  P.  E.     The  Gastropous  of  the  Chazy  Formation. 

Annals  of  the  Carnegie  Museum,  Vol.  IV.,  nos.  3  and  4. 
1908.  Ulrich,  E.   O.,  and  Scofield.     The  Lower  Silurian  (;astro- 

poda   of  Minnesota.     Minn.    Geol.    Surv.     Pahxontology,    Tt.    II. 

(This  is  in  many  respects  the  most  important  work  on  AnKri(  an 

Palaeozoic  Gastropods. ) 

For  descriptions  of  American  Palaeozoic  species,  see  further  :      The 

*For  further  discussion  of  these  characters  see  A.  W.  Grabau,  **  Studies  of  f  iasiro- 
poda,  I.  and  III."     {Am,  Nat,,  XXXVI.,  No.  432,  and  XLI.,  No.  490.) 
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publications  of  the  Canadian  Survey,  especially  "  Contributions  to  Cana- 
dian Palaeontology  "  and  "  Canadian  Organic  Remains  "  ;  various  re- 
cent publications  of  the  New  York  State  Survey,  especially  memoirs  5, 
6  and  9  ;  Vol.  3  of  the  Palaeontology  of  New  Jersey ;  the  two  volumes 
on  the  Palaeontology  of  Ohio ;  and  Vol.  VII.  of  the  Geology ;  the 
Palaeontological  volumes  of  the  Illinois  Survey ;  the  early  volumes  of 
the  Iowa  Survey ;  certain  volumes  of  the  Indiana  Survey  (especially 
the  28th);  Kentucky  Fossil  Shells  by  Nettelroth,  1889;  certain  publi- 
cations of  the  United  States  Geological  Survey  (especially  Monograph 
8)  ;  Vol.  10  of  the  Powell  and  Vol.  4  of  the  Wheeler  (100th  meridian) 
surveys  ;  and  professional  papers  nos.  16,  58,  and  numerous  papers  in 
periodicals  by  Becde,  Billings,  Girty,  Hall,  Meek  and  Worthen,  Salter, 
Ulrich,  Whiteaves,  Whitfield  and  others. 

B.  Mesozoic  Species, 

1886.  Whitfield,  R.  P.  Gastropoda  and  Cephalopoda  of  the  Raritan 
Clays  and  Green  Sands  of  New  Jersey.  Pal.  N.  J.,  Vol.  i,  and 
Monograph  U.  S.  Geol.  Survey,  Vol.  9. 

Also  the  following  publications  :  Canadian  Geological  Survey,  Meso- 
zoic Fossils,  and  Contribution  to  Canadian  Palaeontology  ;  New  Jersey 
Geol.  Surv.  Palaeontology,  Vol.  IV.;  Palaeontology  of  California,  Vols. 
I  and  2  ;  Geology  and  Palaeontology  of  the  Black  Hills,  and  the  publi- 
cations of  the  several  United  States  Geological  and  Geographical  Sur- 
veys, especially  the  Wheeler  Survey  of  the  looth  meridian,  Vol.  4, 
1877 ;  the  Hayden  Surveys  of  the  Territory,  Vol  9  ;  3d  annual  report 
of  the  U.  S.  Geol.  Survey  under  Powell ;  Bulletins  106,  133 ;  the 
Boletin  de  Instituto  Geologico  de  Mexico,  especially  No.  24,  and  various 
papers  by  Conrad,  Cragin,  Gabb,  Hill,  Roemer,  Stanton,  White  and 

Whitfield. 

C   Cenozoic  Species, 

1832-38.  Conrad.     Fossil  Shells  of  the  Tertiary  Formation  and  Fossil 

Shells  of  the  Medial  Tertiary. 
1833.   Lea.     Contributions  to  Geology. 
1890.  Gregorio,  A.  de.     Monographie  E6c.  Alabama.     Annales  de 

Geologie  et  de  Pal^ontologie  de  Gregorio. 
Z893.  Cossmann,  M.     Notes  Compl^mentaires  sur  la  Faune  Eoc^- 

nique  de  1' Alabama.  Ann.  de  Geol.  &de  Pal.  — Gregorio.  No.  12. 
Z895-1899.  Harris,  G.  D.     The    Midway   Stage  and  the  Lignitic 

Stage,  Pt.  II.     Bull.  Amer.  Pal.,  Vols.  I.  and  III. 
1890-1892.   Dall,  W.  H.     Tertiary  Fauna  of  Florida.    Pts.  I.  and  II. 

Transactions  of  the  Wagner  Free  Institute  of  Science,  Vol,  3,  1890- 

92. 
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Z900-1906.  Clark,  W.  B.,  and  Martin,  W.  G.  Eocene,  Miocene 
and  Pliocene  Gastropods  of  Maryland  in  Geological  Survey  of  Mary- 
land. 

1857.  Tourney,  M.,  and  Holmes,  F.  S.  Pliocene  Fossils  of 
South  Carolina. 

i860.  Holmes.  P.  S.     Post-Pliocene  Fossils  of  South  Carolina. 

1903.  Arnold,  Ralph.  Illustrations  of  Tertiary  Gastropods,  etc.,  of 
California,  in  Bulletins  U.  S.  Geological  Survey,  Nos.  321,  322  ;  and 
Palaeontology  and  Stratigraphy  of  the  Marine  Pliocene  and  Pleisto- 
cene of  San  Pedro,  Cal.  Memoirs  Cal.  Acad.  Sci.,  Vol.  III.,  1903. 
Also  the  Palaeontological  volumes  of  the  California  Survey,  the  Sur- 
veys of  Texas,  Alabama  and  Georgia. 

Besides  the  above,  see   papers  by  Aldrich,  Arnold,  Conrad,  Dall, 

Emmons,  Gabb,  Harris,   Heilprin,  Johnson,  Lea,  Maury,  Meyer  and 

others. 

Artificial  Key  to  the  Genera. 

A.  Shell  patelliform^or  conical,  often  curved,  but  not  coiled,  or  with  only  a  minute. 

spiral  protoconch  which  is  not  generally  preserved I. 

I.  Shell  with  a  slit  or  perforation i. 

I.  Slit  marginal XCVIII.   Emnr^nula, 

1.  Without  slit,  but  with  apical  perforation XCIX.  Fissuridea, 

I.  Without  slit  or  perforation 2. 

2.  Aperture  OToid,  narrower  at  one  end,  sometimes  but  slightly  so *. 

*.  Beak  nearest  to,  and  curved  toward,  narrow  end a. 

a.  Surface  with  growth  lines  only  or  with  coarse  plications. 

I.    Triblidittm. 

a.  Surface  with  fine  radiating  stria? II.  Hekionopsi!. 

♦.  Beak  cunred  to  broad  end b. 

b.  High  and  conical ;  muscle  scars  in  disconnected  pairs. 

III.   Hips  el 0  con  us. 

b.  Rather  low,  patelliform ;  muscle  scars  a  continuous  band  ;  aper- 

ture sometimes  almost  oval IV.  Arthinaceila. 

2.  Aperture  circular  or  oval,  form  symmetrical **. 

**.  Surface  sculpture  of  concentric  wrinkles,  radiating  strict?  when  pres- 
ent very  fine c. 

c.  Apex  subcentral,  wrinkles  uniform,  continuous  around  shel). 

V.  Pal.CiiifH  ia. 

c.  Apex  submarginal,  wrinkles  strongest  away  from  beak. 

VI.  HrLi.ii^y.i: . 
**.  Surface  sculpture  radial  or  absent <\. 

d.  Apex  perforated XCIX.  t'lsuride.:. 

d.  Apex  not  perforated 11. 

II.  Surface  plicate  at  least  in  lower  part aa. 

aa.  Apex  with  minute  coiled  protoconch f 

f .  Cup-shaped  platform  on  the  interior. 

ex.    CrUi  inu!u>>i. 
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t.  Without  interior  platform C VI I .   Capulus. 

aa.  Apex  pointed ff. 

tt.  Apex  straight LXXVII.  Igoceras, 

tf.  Apex  curved  but  not  enrolled. 

LXXVI.   Orthonyehia. 

II.  Surface  striate  or  faintly  plicate,  rarely  smooth bb. 

bb.  Beak  not  incurved ttt* 

f  f-t*.  Beak  subcentral,  muscle  scars  forming  a  circle  at 

about  mid-height VII.  Scenella. 

tff .  Beak  excentric,  striae  fine  or  absent,  muscle  scars 
horseshoe-shaped,  open  in  fiponL 

VIII.  Lepetopsis, 

bb.  Beaks  strongly  incurved CVII.   Capulus, 

**.  Surface  smooth  or  with  few  coarse  and  faint  plicae e. 

e.  lIorseshoe*shaped  muscle  scar  open  in  front 22. 

22.  Beak  scarcely  incurved VIII.  Lepetopsu. 

22,  Beak  strongly  incurved  but  scarcely  enrolled,  surface  often 

striate ...CVII.   Capulus, 

e.  Horseshoe-shaped  scar  open  behind CCVII.  Anisomyon, 

e.  Muscle  scar  faint  or  absent,  dorsum  often  carinate. 

LXXV.  Palaocapulus, 

2,  Aperture  circular  or  oval,  form  unsymmetrical ***. 

***,  Low,  patelliform,  surface  often  with  oblique  angulation  and  posterior 

truncation CCVI.  Hercynella, 

***,  High,  curved,  surface  smooth  or  coarsely  plicate. 

LXXVI.   Orthonychia, 

2.  Aperture  partly  closed ..4*. 

4*.  Closure  by  a  thin  platform,  beak  marginal,  curved  laterally. 

CIX.   Crepidula, 
4*.  Closure  "by  the  thick,  flattened  lower  portion  of  the  body  whorl. 
WWO  XCVIl.    Velatella, 

B.  Shell  nautilifonnvcoiied  in  a  single  plane  throughout,  or  apparently  so II. 

II.  All  whorls  in   same  plane,   with  median  notch  or  reentrant  in  outer  lip 

(Bellerophontid) 4. 

4.  Shell  with  rounded  dorsum,  often  modified  by  elevated  or  sunken  fold 

bearing  the  slit-band 5*. 

5*.  With  large  open  umbilicus f* 

f.  Aperture  abruptly  expanding,  trumpet-like,  volutions  scarcely  em- 

bracing  33. 

33.  With  a  long  narrow  dorsal  slit,  closed  at  aperture. 

XV.  Salpingostonta, 
33.  With  slit  replaced  by  a  series  of  elongate  openings. 

XVI.  Trematonotus, 
f.  Aperture  not  expanded  into  trumpet  mouth 44. 

44.  Lip  with  sinus  but  no  slit  band cc* 

cc.  Dorso-ventrally  compressed  whorls,  sinus  shallow  and 

broad X.  Owenella, 

cc.  Rounded  whorls,  umbilicus  mostly  small,  sinus  deep. 

XI.  Protawarthia, 

44.  Lip  with  well-marked  slit  and  slit-band dd. 

dd.  Surface  with  oblique  revolving  lines... XIV.  Bucania, 


\aa 
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dd.  Surface  smooth XIX.  Bellerophon, 

5*.  Umbilicus  minute  or  absent g. 

g.  Aperture  abruptly  expanding 55. 

55.  Lip  sinuate,  no  slit-band XXII.  Piomatis, 

55.  With  narrow  strong  slit-band XXIII.  Phragmostoma. 

g.  Aperture  not  abruptly,  but  regularly  expanding 66. 

66.  Aperture  with  central  emargination  and  slit-band,  often  on 

median  keel ee. 

ee.  Inner  lip  expanded  as  a  flat  septum. 

XXIV.    Carina ropsis. 

ee.  Inner  lip  callous,  but  not  expanded  into  septum 4t. 

4t.  Surface  with  growth  lines  only ;  umbilicus  small 

or  absent XIX.  Bellerophon. 

4t-  Surface  with  revolving  as  well  as  growth  lines \'*, 

l^.  Revolving  striae  uniform  over  entire  shell. 

XXI.   Bucanopsis. 
l^.  Striae  in  form  of  parallel  ridges  on  inner  lip 
and  over  part  of  preceding  volution. 

XX.   Eupfumus. 
66.  Aperture  without  slit-band,  but  deeply  bilobed  ;    surface 
finely  spiraled  (or  smooth),  umbilicus  mostly  small. 

XI.    Protowarthia. 
4.  Shell  with  rounded  dorsum,  modified  by  revolving  keels  or  folds  or  by 

nodes 6*. 

6*.  With  revolving  folds  only h. 

h.  With  median  fold,  bearing  short  slit,  and  one  or  more  lateral 

folds  on  each  side Xlll.    Tetratiota. 

h.  Dorsum  deeply  trilobed  ;  aperture  sinuate XII.  Buc<7uif!/a. 

6*.  With  nodes  or  transverse  ribs i. 

i.   Umbilicus  large XXV.   Pondlia. 

i.  Umbilicus  small  or  absent XIX.   Bellerophon. 

4.  Shell  with  sharp  dorsal  keel,  strongly  compressed  laterally  7*. 

7*.  Whorls  more  or  less  triangular j. 

j.  Sides  angular,  generally  with  ribs,  slit  short  or  absent. 

IX.    Cyrtolite.-. 
j.  Sides  rounded,  strong  lamellose  growth-lines  ;  «ilit  long. 

XVIII.    Phra-moliu^-. 
7*.   Sides  flatly   rounded,    shell    disciform,    strongly   compressed    kerl 

sharp XVII.    Oxwiiuu-. 

II.   Inner  whorls  forming  low  spiral,  outer  whorl  in  same  plane 5. 

5.  With  median  notch  and  slit-band  ;  shell  marked  by  nodes  or  rihs. 

XXV.    [\ne!!uu 

5.  Without  median  notch  or  slit,  surface  smooth CCXIV.    ]\' nu  r'l  . 

II,  All  whorls  very  nearly  in  same  plane '1. 

6.  Rapidly  enlarging  ;  shell  minute CCXX.   /'<..';/,.'<.'. 

6.  Gradually  enlarging CCXIV.   JWtn.^r: r. 

C.   Shells  naticoid  or  varying  from  flat  to  oval,  with  round  wliorls  show  ini^  rarely  a 

faint   angulation    and    forming  a  moderate  sometimes   flat  spiral.      I  uial 
(sometimes  all)  whorls  may  be  loose-coiled III. 

III.  Surface  without  ribs  or  spirals,  but  growth-lines  may  be  prominent 7. 

7,  Shell  umbilicated S 
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8*.  Whorls  round,  resting  one  against  the  other  without  impression  ;  last 

part  often  loose-coiled k. 

k.  Small,  unnbilicus  moderate XLIX.  Straparollina,  ^^^ 

k.  Turbinate  to  discoid,  umbilicus  large L.  Siraparolius,  u^ 

k.  Minute,  umbilicus  minute LXVII.   Cyclota.   ^1^ 

k.  Minute,  turbinate  or  discoidal  umbilicus  moderate  (fresh-water 

type) CCXIV.  Planorbis,  \\'i 

8*.  Whorls  rounded,  not  in  contact  with  each  other 1. 

1.  Without  notch  or  keel LI.  Phanerotinus,  iV't 

1.  Notch  or  keel  faintly  developed LIX.  Eccyliomphalus,  {^^-^ 

8*.  Whorls  round  except  for  impressed  zone  at  the  point  of  contact,  m. 

m.   Spire  sunken  into  a  flat  surface  or  below  it 77. 

77.  Whorls  flattened  dorso-ventrally,  umbilical  margin  notched. 

CVI.  Solarium,  -y  \  \ 

77.  Whorls  not  flattened,  somewhat  angular ff. 

fl*.  Many  whorled,  smooth CCXIV.  Planorbis,  tn 

fl*.  Few- whorled  with  lamellose  growth  lines. 

CCXIIl.    Vorticifex,   ill 

m.  Spire  not  sunken 88. 

88.  Spire  low,  umbilicus  large gg. 

gg.  Whorls  rapidly  enlarging,  umbilicus  open  or  covered 

by  callus XCIII.    Teinoitomata,  7*^ 

gg.  Whorls   numerous,  slowly  enlarging,  umbilicus  open 

only  in  internal  mold LXVI.  Pycnomphalus, 

88.  Spire  moderately  high hh. 

hh.  Whorls  strongly  embracing ;    umbilicus  large,  often 

covered  S-j-. 

5f.  Lip   interrupted    at  the  body-whorl;   umbilicus 

large  and  deep CCXVIII.  Archaotonites, 

5f .  Lip  continuous,  not  interrupted  at  the  body  whorl. 

^', 

2'^,  Umbilicus  large  and  round a'^. 

a^^.  Whorls  few,  round,  rapidly  enlarging, 
umbilicus  often  covered  by  callus. 

CXIII.  Natita, 
2/',  Whorls  less  rapidly  enlarging,  with  a 
depressed  sutural  band,  and  generally 
an  angulation  around  the  umbilicus. 

CX 1 V.   Gyrodes. 
2''.   Umbilicus  small,  whorls  scarcely  impressed. 

b'^ 

\/^,  Small,  smooth CXVIII.    Valvata, 

LXVII.   Cyclota, 

\/^,  Large,  with  strong  growth  lamellae. 

LXXI.  Holopea, 

hh.  Whorls  moderately  embracing  or  barely  in  contact  or 

even   free.     Internal  molds  of  many  naticoid  shells 

which  may  be  non-umbilicate  when  perfect  or  may 

be  strongly  embracing,  or  may  have  spirals  or  even 

ribs. 
7.  Shell  without  umbilicus 9*. 
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g*.  Whorls  few,  rapidly  enlarging n. 

n.  More  or  less  globular  except  when  uncoiling 99. 

99.  Inner  lip  thickened  by  callus ii. 

ii.  Inner  lip  flattened,  callus  smooth  or  transversely  striate ; 

aperture  oval LXVIII.  NatUopsis, 

ii.  Inner  lip  not  flattened,  callus  smooth,  aperture  semi- 
circular to  oval CXIII.  Natica, 

ii.  Callus  with  straight,  commonly  denticulate  border. 

XCVI.  NerUa. 

99.  Inner  lip  not  thickened  by  callus jj. 

jj.  Lower  lip  twisted  and  grooved,  aperture  round. 

LXXII.  Strophostylus, 
jj.  Inner  lip  with  columellar  fold,  aperture  elongate. 

LXXXIX.  Spharodoma, 
n.  More  or  less  conical,  with  base  flat,  and  last  whorl  extended  so 

as  to  form  flat  periphery CVIIl.    Cafyptrira, 

n.  Elongate,  body  whorl  extended 000. 

000.  Coiling  dextral  or  right-handed kk. 

kk.  Shell  thin,  body  whorl  moderate CCXI.  Limnira. 

kk.  Shell  thick,  body  whorl  very  large. 

CXCIX.  ActtEonia. 

000.  Coiling  left-handed  or  sinistral CCXII.  Physa. 

9*.  Whorls  regularly  and  gradually  enlarging o. 

o.  Spire  low,  columella  not  plicate iii. 

III.  Close-coiled 11. 

11.  Large 6|. 

6f .  Whorls  few,  aperture  circular. 

LXX III.   Diaphorostoma. 
6f.  Whorls  many,  aperture  with  umbilical  extension. 

LXVL   Pycnomphalus. 

11.  Medium  sized,  aperture   interrupted   at    body   whorl ; 

outer  lip  frequently  with  varix CCXIX.  Helix. 

11.  Minute 7t. 

7"|".  Vertically  compressed LXV.  Anomphalus. 

7f.  Last  whorl  ventricose LXVA.  Protospiralis. 

III.  Last  portion  not  coiled  ;  aperture  circular  or  variable. 

LXXIV.    Platyceras. 

o.  Spire  low,  columella  with  plications 222. 

222.  Shell  broadest  in  upper  part,  often  with  distinct  shoulder 

angle mm. 

mm.  Surface  smooth CCVllI.   Melavipm. 

mm.   Surface  with  wrinkles  or  faint  ribs  in  upper  part. 

CC'IX.    Khy!<phoi  n  . 
222.  Shell  broadest  in  middle  or  below,  no  shoulder. 

CCX.   Alexia. 

o.  Spire  moderately  high 333. 

333.  Aperture  circular  or  subcircular nn. 

nn.  Aperture  generally  more  than  half  the  height  of  >liell. 

LXXI.   ILuop-a. 
nn.  Aperture  generally  less  than  half  the  height  of  <>Ik11. 

St. 
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Sf.  Inner  lip  thickened,  shell  thick. 

CXX.   Campelonia, 
Sf.  Inner  lip  not  thickened,  shell  moderate. 

CXIX.    Viviparous. 

333.  Aperture  elongate 00. 

00.  Generally  with  distinct  sotural  shelf  and  smooth  col- 

amella. CXV.  Amauropsis. 

00.  Without  sntural  shelf  and  with  colamellar  fold. 

LXXXIX.  Spfuerodoma. 

III.  Surface  with  transverse  striae  or  ribs ;  or  with  spirals  or  with  both 8. 

8.  Shell  umbilicated,  umbilicus  covered  by  callus  of  inner  lip 10*. 

ID*.  Spirals  or  revolving  plications  most  prominent,  but  not  producing 

distinct  shoulder  angle p. 

p.  Spirals  or  plications  not  uniformly  distributed,  shell  partly  non- 
coiling LXXIV.  Platyceras. 

p.  Spirals  more  or  less  uniform,  shell   mostly  or  wholly  coiled 

throughout 444. 

444.  Whorls    and    aperture    round,   generally  only  touching 

without  embracing .pp. 

pp.  Spirals  much  stronger  than  transverse  sculpture. 

LXII.  PoUumita. 

pp.  Spiral  sculpture  not  strong XCII.  Margarita, 

444.  Whorls  more  or  less  embracing,  aperture  round  or  irreg- 
ular  qq. 

qq.  Strongly  embracing 9t. 

9t.  Whorls  somewhat  subangular,  spirals  smooth. 

XC.   Gibbula. 
9t.  Whorls  round,  spirals  regular,  fine. 

CXI.  Sigaretus. 

qq.  Moderately  embracing lof. 

lof.  Spirals  strongly  nodose,  spire  elevated. 

LXIX.    Trachydomia, 
lof.  Few  spirals,  not  nodose,  spire  vertically  com. 

pressed XCIV.  Adeorbis, 

10*.  Spirals  faint  or  absent,  transverse  striae  prominent q. 

q.  Shell   round-whorled,  or  more  rarely  angulated  or  even  com- 
pressed  555. 

555.  Transverse  striae  straight  and  over  entire  shell. 

LXXIX.   Callanema, 

555.  Striae  only  on  upper  portion  of  shell LXXX.  Isonema, 

8.  Shell  not  umbilicated  (rarely  with  faint  umbilical  indentation) 11*. 

II*.  Spirals  pronounced,  transverse  sculpture  weak  or  absent r. 

r.  Lip  discontinuous,  whorls  slightly  impressed,  spire  acute  to  rect- 
angular  666. 

666.  Spirals  numerous,  nearly  or  quite  impressed. 

LXII  I.   Cychnema, 
666.  Spirals  few,  not  of  same  size,  one  or  more  often  beaded. 

XCI.   Calliostoma, 

r.  Lip  continuous,  outer  lip  sometimes  reflected 777. 

777.  Outer  lip  reflected  and  thickened.     Columellar  plications 
present rr. 
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rr.  Body  whorl  inflated,  aperture  forming  more  than  half 

the  length  of  the  shell CC.   Cinuiia* 

rr.  Body  whorl  not  inflated,  aperture  less  than  half  the 

shell  length CCI.  Ringieula. 

777.  Outer  lip  neither  reflected  nor  thickened,  without  col- 
umellar  plications,  sometimes  with  small  teeth  or  tu- 

bercles  in  peristome XC.   Gibbtda, 

II*.  Spirals  and  transverse  sculpture  equally  developed  or  nearly  so...  s. 
s.  Inner  lip  thickened  with  angular  emargination  in  middle. 

XCV.   Neritopsis. 

s.  Inner  lip  not  thickened,  smooth 888. 

888.  Vertical  sculpture  oblique,  rib-like  folds. 

CX II,    Va nikoropsis. 
888.  Vertical  sculpture  interrupted  transversely  so  as  to  produce 

only  rows  of  tubercles LXIX.    Trackydomia. 

II*.  Transverse  sculpture  or  ribs  alone  present;  spire  low,  shell  narrow- 
ing anterior-wards,  ribs  only  near  suture... CCI X.  Rhytophorus. 
II*.  Faint  spirals  alone  present CXX.   Campeloma. 

III.  Surface  with  nodes  or  spines 9. 

9.  Shell  non>umbilicated 12*. 

12*.  Whorls  few,  rapidly  and  regularly  enlarging,  surface  nodose. 

LX I X .    Trackydomia. 

12*.  Whorls  few,  forming  irregular  spiral  which  is  sometimes  conical, 
base  flat,  formed  by  extended  last  whorl ;  surface  irregularly 
spinose CVIII.    CalyptVira. 

9.  Shell  umbilicated  when  not  wholly  uncoiled 13*. 

13*.  Spines  irregular,  tubular,  last  whorls  mostly  uncoiling. 

LXXIV.   P/afyceras. 

D.  Shell  in  general  form  like  the  preceding  group,  but  with  the  roundness  of  the 

whorls  modified  by  one  or  several  strong  angulations,  often  flattened ;  no 
Y^  marginal  notch  or  slit IV. 

IV.  Shell  umbilicated 10. 

10.  Angulations  few  {3-5),  with  all  or  most  of  the  spaces  between  them  flat- 

tened or  concave LXIV.    Troihonema.    '^fe  ^, 

10.  Angulation  only  on  upper  surface  or  around  umbilicus  or  both 14*. 

14*.  Naticoid,  high-spired  with  flattened  shoulder  and  oblique  lip. 

LXl.    OtnphalotroLhtts.     to**' 
14*.  Spire  low  or  flat,  the  upper  carina  in  center  of  whorl. 

LVII.   Euotnphdlus.  \^'^<\ 
14*.  Spire  low,  embracing  to  marginal  angulation,  last  whorl  free. 

LVII  I.    Cixlaurvps.     ^WV- 
14*.  All  whorls  disconnected,  carina  on  upper  surface;  well  i^re'^ervcd 

specimens  always  show  apertural  notch LIX.   Eicy^iompJia'u.    <*v,-»^ 

14*.  Spire  flat,  coil  left-handed  (sinistral),  angulations  on  jieTipluty  and 

umbilicus LX.  ^[(u  im i.i.    u  -*^ 

IV.  Non-umbilicated 11. 

11.  With  strong  peripheral  keel  alone  modifying  the  roundness  of  whorl  in 

adult,  and  with  strong  oblique  folds  on  upper  part  of  whorl. 

LXX.     I'lirbKHopn^.    <•  "1  i 

E.  Shells  trochiform,  s{»re  more  or  less  continuously  conical,  basal  portion  abrupt ly 
.    .J>»  deflected  and  often  flattened.     No  apertural  notch V. 
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V.  Peripheral  maigin  more  or  less  strongly  asgulated  but  not  sharp ;  surface  with 

regular  ornamentation 12. 

12.  Non-umbilicated XCI.   Calliostoma, 

12.  Umbilicated I5», 

15*.  Umbilicus  with  distinct  and  notched  spiral CVI.  Solarium, 

15*.  Umbilicus  without  markedly  notched  margin  or  spiral. 

XCI  A.  Eutrochus, 

V.  Periphery  sharply  angular,  often    produced,  surface  frequently  modified  by 

cementation  of  foreign  substances CXVII.  Xenophara, 

F.  Shell  turreted,  mostly  high-spired,  with  round  or  more  rarely  flattened  and  angulated 
whorls,  and  entire  aperture  without  peripheral  notch  or  slit VI. 

VI.  Non-umbilicate 13. 

13.  Surface  smooth,  except  for  lines  of  growth 16*. 

16*.  Whorls  flattened,  sutures  scarcely  or  not  at  all  impressed t. 

t.  Columellar  lip  with  tooth CIV.   Odostomia.  *>1» 

t.  Columellar  lip  with  several  oblique  folds. 

LXXXVIII.  Soleniscus,  U<\^ 

t.  Columellar  lip  smooth 999. 

999.  Dextral,  aperture  elongate ss. 

ss.  Inner  lip  only  visible  in  lower  half. 

LXXXVI.  Meekosfiria,  ^aif 

ss.  Inner  lip  complete Iif. 

I  If*  Shell  smooth  and  lustrous,  protoconch  dextral. 

C.  Eulima, 
I  If.  Shell  thick,  apex  generally  wanting,  not  dextral. 

CXXX.    Goniobasis.   *j4^ 

999.  Sinistra],  aperture  ovoid CCXII.  Physa,  W\^ 

16*.  Whorls  rounded,  sutures  more  or  less  deeply  impressed u. 

u.  Body  whorl  long,  one  half  or  more  of  length  of  shell,  aperture 
elongate,  suture  sometimes  with  narrow  shelf. 

LXXXVI  I.  Bulimorpha,  i,<^(^ 
u.  Body  whorl  much  longer  than  the  spire,  aperture  elongate,  an- 
teriorly somewhat  drawn  out LXXXV.  Fusispira,  U^ 

u.  Aperture  rounded,  body  whorl  not  very  large illi. 

iiii.  With  fine  sigmoid  striae LXXXI.  Loxonema,  C^v 

III  I.  Without  striae  (when  perfect  showing  a  faint  peripheral 

band) XLVI.  Hormotoma,   Wi 

13.  Surface  ornamented  with  ribs  or  spirals  or  with  both 17*. 

17*.  Spiral  sculpture  dominant v. 

V.  With  fine  sigmoid  transverse  lines LXXXII.  Aclisina,  U^4* 

v.  With  lines  of  growth  not  sigmoid 2222. 

2222.  Spirals  few  (2  or  3)  or  absent tt. 

tt.  Whorls  rounded,  one  or  more  spirals  nodose. 

LXXVIII.  AcanthoneniQ.  ^<\\ 

tt.  Whorls  angular,  spirals  not  noded I2t. 

I2t*  Short  and  tapering,  embracing  to  angulation. 

LXXXII  I.    Orthonema.  (.^W 
I2t.  Very  long  and  slender,  generally  not  embracing 

to  angulation CXXI.    Turritella,  '\^\ 

2222.  Spirals    numerous ;     spire   high    and    slender,    many* 
whorled uu. 
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un.  Coiled  throughout CXXI.    TurriUlla. 

uu.  Last  whorls  uncoiled CXXIL    P'ermetus, 

2222.  Spirals  numerous;  spire  short,  few-whorled tt. 

yv.  With  two  columellar  plications. 

CXCVII.    TomateUaa, 

vv.  With  one  columellar  plication CXCVIII.  Actaon, 

17*.  Vertical  sculpture  dominant  or  equal  to  spiral w. 

w.  With  simple  vertical  ribs 3333- 

3333.  Form  slender,  turritelloid,  protoconch  erect,  reversed. 

CII.    TurbonUlaA<^\ 
3333.  Form  more  tapering,  whorls  more  rounding. 

LXXXI.  Loxofuma.  U4v 
3333.  Short  and  rather  solid,  sutures  scarcely  impressed. 

CXXVI.  Hypiipleura,^^>\ 

w.  With  sharp,  regular  varices  instead  of  ribs CV.  Scalaria,  )io 

w.  With  both  ribs  and  spirals 4444- 

4444.  Later  whorls  mostly  with  shoulder  angle  bearing  spinose 

nodes ww. 

WW.  Spire  high  and  slender CXXVII.  Melania, 

CXXX.    Goniobasis. 

WW.  Spire  short,  shell  thick-set CXXIX.   Pyrgulif^ra. 

4444.  All  whorls  round xx. 

XX.  G>Iumella  with  tooth CI IL    Ch rysallida . 

XX.  Columella  without  tooth CXXX.    Goniobasis. 

CXXVII.   Mflania, 

VI.  Shell  umbilicated,  surface  smooth,  whorls  flat  or  gently  convex,  suture  not 

impressed,  aperture  oval,  protoconch  dextral CI.  iViso. 

O.  Shells  pleurotomarioid  and  murchisonioid,  varying  in  form  from  naticoid  or  trochi- 
form  to  high-spired,  and  characterized  by  a  marginal  notch  or  slit,  often 
continued  backward  into  a  slit-band. 

VII.  Shell  turritelliform,  with  slender  spire  of  numerous  whorls 14. 

14.  Lip  with  deep  notch  but  no  slit i8», 

18*.  Band  generally  formed  but  rarely  very  prominent x. 

X.  Aperture  slightly  produced  anteriorly,  no  umbilicus. 

XLVI.    I/ormofoma.  ^«^>^ 

X.  Aperture  round,  shell  umbilicated XLVII.  CcrliJium,  \^^-u 

18*.   Band  strong,  between  two  pronounced  ridges y. 

y.  Very  slender,  surfaces  flat  between  carina,  whorls  compressed. 

XLVIII.    .SoUttesrira.   %t\ 
18*.   Band  on  shoulder  formed  by  slight   flattening   and  angulation  of 

whorl XXX.    Of  ffn's.^i'r.r.   w  5'. 

14.  Lip  with  slit MurJnsoui.u    U^iT' 

VII.  Shell  relatively  low-spired,  apical  angle  varying  from  moderately  acute  ( rarely 

less  than  45°)  to  moderately  obtuse  (rarely  more  than  120°) 15. 

15.  Whorls  angulated,  shoulder  flat  or  gently  concave  (rarely  gently  convex). 

lu*. 
19*,  Whorls  embracing  to  angulation,  forming  more  or  less  irochiforin 

spire /. 

z.  Peripheral  angulation  drawn  out  into  smooth  or  spinous  tkng*.. 

XXVIII.   EHomphaL\fteti,,  \  ^  5 
z.  Peripheral  angulation  not  drawn  out 5555- 
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5555.  Aperture  with  notch,  but  no  slit ;  a  peripheral  band  gen- 
erally present yy. 

yy.  Band  vertical  on  angulation ijf. 

I3t.  Band  faint,  spire  obtuse XXXV.  Lios/ira,  4*^« 

I3t.  Band  strong,  spire  mostly  acute. 

XXXVIII.   aatArospira.(^4^ 

jy.  Band  on  upper  side  of  angulation I4t« 

I4t.  Base  nearly  flat XXXVI.  Euconia,^^^ 

I4f.  Base  rounded XXXVII.  Eoiomaria,  ^^4^^ 

5555.  Aperture  with  slit aa^ 

aa'.  Base  flat  or  gently  convex iSf. 

I5t.  Slit  short,  upper  sutural  edges  of  whorls  noded. 

XLV.    Trepospira,  K^% 
I5t.  Slit  long,  sutural  edges  not  noded. 

XLIV.  Euconospira,  U4') 
aa^.  Base  strongly  rounded,  suture  channeled. 

XLIII.  Bembtxia,  ««4] 
aa^.  Base  ventricose,  suture  not  channeled. 

XLI.  Mourlania,  ^^ 

19*.  Whorls  not  embracing  to  angulation,  spire  scalariform a^ 

a^.  With  one  or  more  strong  carinse,  the  median  one  carrying  the 

"band" 6666. 

6666.  Aperture  with  notch  only XXXI.  Lophospira.  i^%% 

6666.  Aperture  with  slit bV. 

bb^  Band  simple XXXII.  Sckitohpha,  ^%'y 

bb^  Band  crenulated XXXIV.   IVorthenia.  i^'^s 

t/,  Vi^ith  carinse  between  flat  shoulder  and  large  rounded  body  whorl. 

7777. 
7777.  Aperture  more  or  less  drawn  out  anteriorly cc^. 

cc^.  Shoulder  flat,  at  right  angle  to  axis  of  coiling. 

XXIX.  ScalUes,  im\^ 

cc^.  Shoulder  sloping,  canying  the  band. 

XXX.  Ormospira.  k%\ 

7777.  Aperture  not  drawn  out,  band  only  on  last  whorl. 

XXXIII.  Phanerotrenia,  ^b% 

15.  Whorls  rounded,  globose,  with  vertical  slit  band  near  middle  of  whorl. 

XXXIX.  Euryzofu. 

15.  Whorls  rounded  and  vertically  compressed,  slit  band  above  deep  suture. 

XL.  Spiroraphe, 

15.  Whorls  rounded  except  for  strong  revolving  spirals XLII.  Gyroma, 

VII.  Shell  very  obtuse  (more  than  120°)  to  flat,  or  with  sunken  spire,  the  last 

whorl  sometimes  loosely  coiled 16. 

16.  With  strong  keel  on  upper  side  of  whorl 20*. 

20*.  Lines  of  growth  not  deflected  by  keel LVII.  Euomphalus. 

20*.  Lines  of  growth  turning  back  over  keel,  forming  distinct  notch... b^. 

I/.  Keel  low,  within  the  periphery 8888. 

8888.  Spire  flat  or  sunken dd^. 

dd^.  Whorls  slowly  enlarging,  flat  on  under  side. 

LII.   OpkUeia, 
dd^.  Whorls  rapidly  enlarging,  under  side  concave. 

LVI.  Pleuronotus, 
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8888.  Spire  slightly  elevated,  shoulder  deeply  concave. 

LV.  HelUotoma. 
b^.  Keel  marginal,  often  sharp  and  high,  forming  a  nearly  vertical 

blade,  spire  deeply  depressed LI V.  Eccyliopttrus. 

20*.  Keel  with  distinct  slit  band LIII.   Ophiietina. 

16.  Notch  only  on  outer  margin  of  upper  surface,  no  keel,  with  raised  line 
on  upper  surface,  interrupting  lines  of  growth... XX VI.  RaphUtoma. 

16.  Without  notch  or  band,  but  with  strong  peripheral  carina ;  depressed- 

conical XXyil.  Raphisiomina, 

H.  Shell  with  aperture  notched  anteriorly  or  drawn  out  into  a  canal  of  greater  or  less 
length. 
VII I.  Shell  turreted,  long  and  slender,  aperture  less  than  half  the  greatest  length 
of  shell,  rarely  its  equal 17. 

17.  Aperture  without  expanded  lip,  notch  short 21*^. 

21*.  Aperture  modified  by  sharp  folds c^. 

c^.  Aperture  more  or  less  oblique 9999- 

9999.  Folds  always  on  columella,  generally  on  outer  lip  as 

well CXXXI.   X^rinea,  l^.^^ 

9999.  Fold  on  outer  lip,  sometimes  also  on  columella. 

CXXXII.   Nninella.   T4-W 
c^.  Aperture  elongate  axially ;  folds  on  columella  ;  notch  faint. 

50- 
50.   Spire  elevated, smooth  or  with  ribs.... CLXX XIV.  Mitra.  *^j -jo 

50.  Spire  short,  shell  oval,  surface  smooth. 

CLXXXIII.    Marj^nnel/a.^)<\ 

50.  Spire  short,  surface  ribbed CLXX XI VA.  Coriomitra. 

21*.  Aperture  unmodiBed  by  folds d', 

d^.  Aperture  oblique,  canal  oblique 51. 

51.  Surface  ornamented CXXXIV.   cVr/M/«w.'j4»'^ 

51.  Surface  smooth CXXVIII.  MelaAopsis.  ^  ^\ 

d'.  Aperture  oval  to  quadrilateral 52. 

52.  Outer  lip  entire CXCII.   Terebra.   \\% 

52.  Outer  lip  with  faint  notches CXXV.   Glauionia.  |^"a 

d'.  Aperture  elongate,  ovoid LXXXV.   Fusispira.  u^  | 

d^  Aperture  elongate,  narrow 53. 

53.  Outer  lip  entire ee'. 

ee'.  Surface  smooth LXXXIV.   Subulitzs.  ^  a  \^ 

ee^.  Surface  cancellated  by  ribs  and  spirals. 

CXXXIII.    Bit! i urn.    [4  1 

53.  Lip  with  notch  or  slit ti  '. 

ff^  Notch  at  suture CXCV.   JA/;;;/.';.;. 

ff'.  Notch  below  suture CXCIV.   /)///;<.'. 

17.  Aperture  with  outer  lip  expanded  (often  broken  away  or  not  sln)\vri  in 

immature  individuals) 22'. 

22*.  Expansions  wholly  adhering  to  spire  which  maybe  mostly  cttveicl. 

cxxxvi.  r.//i//;</';'-r.7... 

22*.  Expansion  free  or  only  partly  adhering  to  spire,  whicli  may  iu\ tr- 

theless  be  concealed  by  it c'. 

tf.  Expansion  simple,  free,  and  blade  or  wing-like,  sometimes  di- 
vided, anterior  end  drawn  out  into  canal. 

CXXXV.    Att<  hma 
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e^.  Expansion  compound,  posterior  notch  drawn  out  and  adhering 
to  spire,  sometimes  covering  it ;  outer  lip  often  much  divided. 

CXXXVII.  Aporrhais, 

17.  Aperture  with  outer  lip  thickened,  but  not  expanded 23*. 

23*.  Anterior  notch  very   slight,   shell   small,  surface  ribbed,  rarely 

smooth CXVI.  Rusoina 

23*.  Anterior  notch  drawn  out  into  short  canal,  inner  lip  reflexed. 

CXL.  Kimella, 

VIII.  Shell  short  and  thick 18. 

i&.  All  whorls  smooth  and  rounded,  shell  subgiobose CXC.  Ancillopsis, 

18.  At  least  the  younger  whorls  angulated  or  ornamented  or  both 24*. 

24*.  Outer  lip  not  denticulate P. 

f^.  Surface  with  few  strong  fold-like  spirals.-.CLXXXII.  Ecphora, 

P.  Surface  smooth  or  with  ribs  and  6ne  spirals 54. 

54.  With  distinct  shoulder,  angle  strongly  nodose,  notch  faint. 

CXXIX.  Pyrgulifera, 

54.  Without  shoulders,  whorls  rounded,  notch  strong. 

CXLVII.  Buccinum, 

24*.  Outer  lip  denticulate  or  Urate %'. 

fgf.  Surface  smooth  or  spiralled CXLVI.   Columbella, 

g^.  Surface  with  ribs  and  spirals 55* 

55.  With  strong  columellar  folds CXCI.   Cancellaria. 

55.  Columella  without  folds,  rarely  denticulate gg^ 

gg^.  Canal  short,  deflected,  often  only  notch-like. 

CLI.  Nassa, 
gg^.  Canal  longer,  slightly  bent  or  straight. 

CLXXVIII.   Urosalpinx. 
24*.  Outer  lip  reflexed,  inner  lip  expanded,  anterior  canal  short,  twisted 

and  bent  backwards CXLIV.   Cassidaria, 

2i^,  Outer  lip  thickened,  inner  lip  smooth.     Anterior  notch  very  slight. 

CXVI.  Rissoina. 

VIII.     Shell  varying  in  form,  with  aperture  as  long  as,  or  longer  than,  the  length 

of  the  spire 19. 

19.  Aperture  without  expanded  lip 25*. 

25*.  Shell  fusiform  and  slender,  drawn  out  anteriorly  into  more  or  less 

slender  canal h^. 

h^.  Spire  high,  about  equal  in  length  to  aperture 56. 

56.  Outer  lip  with  notch  or  slit,  often  with  slit  band hV. 

hh'.  Canal  long CXCIII.  Pleurotoma. 

hh^.  Canal  short,  less  than  half  the  length  of  shell \t\, 

l6t.  Slit  or  notch  at  suture CXCV.  Mangilia, 

i6|.  Slit  or  notch  below  suture CXCIV.  Drillia. 

56.  Outer  lip  without  notch  or  slit ii'. 

ii^  Columellar  lip  without  folds lyf. 

1 71.   Early  whorls  ribbed,  last  whorls  smooth,  often 

with  sutural  shelf CLXXII.   Clavilithes, 

I7t.  All  whorls  smooth  or  only  with  spirals,  body 
whorl  strongly  convex. 

CLXXVII.  Mazzalina. 

I7"('.  All  whorls  ribbed  or  spiralled  or  both J. 

%.  Ribs  strong,  aperture  not  abruptly  contracted 
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but  narrowing  gradually.... CLXIV  Exilia 
%,  Aperture  abruptly  contracted  to  anterior  canal. 

a. 

a.  Spire  slender,  suture  deeply  impressed.  /^. 

i'.  Whorls  mostly  round,  ribbed  and 

spiralled,  an  angulation  may 

appear  in  later  whorls,  canal 

straight a^, 

a',  Protoconch  erect,  last  portion 
ribbed  and  ending  in  a  strong 

varix CLX.  Fusus. 

a',  Protoconch  mostly  covered  with 
fine  ribs,  not  ending  in  varix, 
outer  lip  with  slender  lirae. 
CLXIII.  Heilprinia. 
/'.  Whorls  round,  canal  twisted. 

CLXVI.   Streptolathyrus, 
y.  Whorls  mostly  angular,  protoconch 

merging  into  conch b\ 

y.  Ribs  and  spirals  characterizing 
most  or  all  of  the  whorls, 
apical  portion  of  protoconch 
of  several  whorls,  gradually 
increasing. 

CLX  I.  Fills  if usHs. 
b'.  Ribs  replaced  by  spires,  apical 
whorl  or  protoconch  swollen, 
erect. 

CLX  1 1.   Ful^urofusus. 

a.  Spire  short,  thick  and  few-whorled. 

CLXXVIIL    Urosalpinx. 

\\'.  Columella  with  folds  or  plications iSf. 

l8f.  Shells  with  ribs  and  nodes  or  smooth  in  adult, 

but  not  spinose XX. 

JJ.  Protoconch  papillose. 

C  LX  X I V .    Turh  in  el  la . 
Xt'  Protoconch  not  papillose o. 

b.  Spire  slender,  fusiform,  sutures  deep,  ribs 

and  spirals  well  developed 2'. 

2'.   Plications  few,  strong , '. 

c^ .  Canal  shorter  than  spire... .w'f?. 
a'a.   Inner    lip   strong,    often 
umbilicated,   with  sev- 
eral   plications  ;     oulcr 
lip  1  irate. 

CLXV.    I  atirus. 

a^a.   Inner  lip   with    a    single 

tooth-like  j^licalicMi. 

C L X X I .    Odon /< 'ftt sus. 

c^.  Canal  as  long  as  spire  ;  inner  lip 
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weak  ;  no  umbilicus  or  Itrse. 
CLXVII.  Pseudolathyrui, 
y.  Plications  in  form  of  slender  lines  or 
ridges. 

CLXIIIA.  Barbarojusus. 
b.  Sutures  not  so  deeply  impressed ;  aper- 
ture less  rapidly  contracting,  ribs  and 
spirals  fainter ;  typically  a  strong,  ob- 
lique, anterior  columellar  fold. 

CLIX.  Fasciolaria, 

1 8t .  Shell  strongly  spinose CLXX V.    Vasum, 

W,  Spire  short  and  thick,  less  than  apertural  length 57. 

57.  Whorls  moderately  embracing jj^. 

jj^.  Aperture  abruptly  contracted  to  anterior  canal,  ribbed 

and  spiralled I9t. 

I9|.  Columellar  and  outer  lip  Urate. 

CLXIII.  Htilprinia, 
I9t.  Columella  with  single  tooth. 

CLXX  I.   Odonto/usus, 
191.  Columella  smooth,  canal  short,  slightly  curved. 

CLXXVIII.   Urosalpinx. 

',  Aperture  not  abruptly  contracted 2ot. 

20t.  Columella  with  strong  plications XW, 

XXX,  Whorls  round  or  moderately  angulated  with 
continuous  ribs,  spinose  or  tuberculated 

on  the  angle CLXXXV.    Volutilithes. 

XXX*  Wliorls  angulated  and  generally  spinose; 
aperture  broad  in  front,  canaliculated  pos- 
teriorly ;  plaits  numerous. 

CLXXXVI.    Valuta, 
XXX'  Whorls  rounded  in  adult  only,  and  without 

ribs  or  spirals CLXXXVII.  Aurinia, 

XXX'  Whorls  round,  smooth  throughout c, 

c.  Aperture  sharp  behind,  widening  forward, 

oblique  grooves  on  columella... j^. 
y.  Surface  smooth. 

CLXXXVIII.   Oliva, 
y.  Surface  with  vertical  striations. 

CLXXXIX.   Oiivula. 
e.  Aperture  more  or  less  patulous,  strong  pli- 
cations on  columella. 

CLXXVI.   CaHceila. 

57.  Whorls  strongly  embracing,  rounded kk^. 

kk^.  Aperture  abruptly  contracted  to  long  canal. 

CLIII.  Pyropsis, 

kk^.  Aperture  not  contracted 2it. 

aif.  Aperture  wide  and  patulous CXLV.  Pyrula, 

2it.  Aperture  narrow.... XXXX' 

XXXX*  Ii^ner  lip  not  expanded </. 

d.  Aperture  sharp  behind,  widening  forward. 

5'- 
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j^.  With  several  oblique  folds  on  the 
columella. 

CLXXXVIII.   0/iva. 

y.  Without  folds CXCVI.   Conus. 

d»  Aperture  blunt  behind,  scarcely  widening 

forward (/, 

6^,  Lip  and   columella  smooth,  spire 
conical  or  flat. . . . CXCVI.   Conus, 
6^,  Lip  and  columella  denticulate,  spire 
mostly  covered. 

CXLIIL  Era/0, 
tttt*  Ii^ncr  lip  expanded,  partly  covering  body 

whorl  and  spire e. 

e.  Outer  lip  smooth. 

CXXXIX.    Orthaulax, 
e.  Outer  lip  lobed. 

CXXXVIIL    Ptignellus. 

57.  Whorls  strongly  embracing,  angulated IK. 

IK.  Spire  very  flat,  canal  strongly  contracted  below  body 

whorl 22t. 

22f.  Protoconch   papillose,    columella   plicate,  outer 

lip  lirate CLH.    Tudicla. 

22f.  Protoconch   not    papillose,    without    columellar 

plicae  or  line CLIII.   Pyropsis. 

IK.  Spire  of  moderate  height,  often  continuously  conical, 

whorls  angulated 23!. 

23t'   With  canal  abruptly  contracted  below  body  whorl 

outer  whorl  biangular CLIV.   Perisolax, 

23f.  Canal  gradually  contracted  below  body  whorl. 

5t.   Shell  with  flat  or  concave  sloping  shoulders 
and  angle  nodose,  keeled  or  spinose,  at 

least  in  young /. 

/.  Shell  small 7^ 

7'.  Canal  straight. 

CLVIII.    Lt':'i/usus. 
7'.  Canal  reflexed. 

C L V 1 1 .   Straps iJu  f  ,1. 

/.  Shell  large S\ 

S^.  Suture  channeled. 

CLVI.   .S;r. /i^//^. 
S^.   Suture  not  channeled. 

CIA  .   Jul ^ui . 
5+.   Shejl    with  several    angulations,    and    \vi<le 

patulous  canal v. 

g.  Spire    low,    angulations    pronounced    on 

body  whorl CLXIX.  /K/^nfc/hus. 

g.   Spire  moderately  high,   anovulations    Ics 
pronounced  on  body  whorl. 

C LX X .    I'usk '/}■  //:'. ; 
25*.  Shell  fusiform,  but  thick  set,  spireof  few  rapidly  enlarging  wliorls.  i' 
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i^.  Canal  strongly  deflected 5^* 

58.  Surface  with  spirals  and  in  some  cases  with  ribs  also. 

CXLIX.  Siphonalia. 

58.  Surface  with  ribs  and  spirals,  the  former  often  thickened  and 

spinose CLXXIX.  Murex. 

V.  Canal  straight  or  faintly  deflected,  aperture  wide,  surface  with 
spirals  and  ribs  rarely  smooth 59. 

59.  Spirals  faint,  sometimes  obsolete CL.  Neptunea, 

59.  Spirals  moderate,   shell  small,  aperture  rather    abruptly 

contracted CLXVIII.   Lirofusus, 

59.  Spirals  strong,  shell  large,  aperture  but  slightly  contracted. 

CXLVIII.  Bucnno/usus. 
25*.  Shell  not  fusiform,  spire  small,  aperture  occup3ring  greatest  length  of 

shell  or  nearly  so .* .y, 

y.  Shells  short  and  thick,  more  or  less  globular 60. 

60.  All  whorls  smooth,  not  umbilicated CXC.  AncillopHs, 

60.  Whorls  more  or  less  ornamented,  at  least  the  earlier  ones  ; 

shell  umbilicated CLXXIII.  Lacinia, 

y.  Shell  elongate 61. 

61.  Columella  with  plications  or  oblique  grooves,  outer  lip 

smooth mm^. 

mm^  Whorls  rounded  in  adult 24t. 

24t.  With  continuous  ribs....CLXXXV.    VoltUilUhes. 

24t.  Without  ribs 6^. 

6:(.  Round-whorled  in  adult  only. 

CLXXXVII.  Aunnia. 
6%.  Ronnd-whorled  and  smooth  throughout....^. 
h.  Aperture  narrow  behind,  widening  for- 
ward  ^. 

</.  Surface  smooth. 

CLXXXVIII.   Otiva. 
qf.  Surface  vertically  striate. 

CLXXXIX.  Olivuia, 
h.  Aperture  more  or  less  patulous. 

CLXXVI.   CarUella. 

mm^  Whorls  angulated 25t. 

25  f.  With  continuous  ribs,  spinous  or  tuberculated  on 

angle CLXXXV.    VoluiHithes, 

25f .  Generally  spinous,  aperture  broad  in  front. 

CLXXXVI.    Valuta. 

61.  Columella  plicate nn^. 

nn^.  Columellar  and  outer  lip  with  numerous  small  notches. 

CXLII.   Cyprea, 
nn^.  Columella  smooth  except  for  plications;  outer  lip 

notched .CXLIII.  Erato, 

nn^  Outer  lip  smooth CLXXXIII.  Marginella. 

61.  Columella  smooth 00^. 

oo^  Fonn  conical,  spire  flat CXCVI.   Conus, 

o(/.  Form  subcorneal,  spire  elevated CLV.  Fulgur, 

19.  Aperture  with  expanded  outer  lip 26*. 
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26*.  Apertural  expansion  one  of  three  or  more  similar  ones  on  same 

whorl  forming  varices. k^. 

k^  Varices  broad  lamellae  or  rows  of  spines.... CLXXIX.  Murex. 

\J,  Varices  rib-like,  ending  in  hollow  shoulder  spines 62. 

62.  Varices  of  considerable  strength,  anterior  canal  covered. 

CLXXX.   TyphU. 

62.  Varices  weak,  anterior  canal  open CLXXXI.    Trophon, 

26*.  Apertural  expansion  alone  present V. 

V,  Expansion  a  broad  and  thick  lamella,  at  posterior  notch  covering 
spire 63. 

63.  With  anterior  and  faint  marginal  notch. ..CXLI.  Sirompm, 

63.  Without  marginal  notch CXXXVII.  Aporrhais. 

V,  Expansion  lobed  or  digitate 64. 

64.  Inner  lip  expanded  and   partly  covering  spire  and  body 

whori CXXXVIII.  Pugnellus. 

64.  Inner  lip  not   expanded,  but  expansion  of  outer  lip  often 

partly  covering  the  spire..... CXLIA.  Pterocera. 

VIII.  Shell  with  spire  sunken  beneath  body  whorl,  which  often  completely  bides 

the  spire 20. 

20.  Outer  lip  enrolled  in  adult,  marginal  slit  lined  by  denticulations. 

CXLII.    Cypvira. 

20.  Outer  lip  sharp 27*. 

27*.  Apex  perforated  over  the  sunken  spire .'...m^. 

m^.  Shell  oval,  inflated  columella  smooth CCIII.   Bulla, 

m^.  Cylindrical,  columella  with  small  plications CCV.   Cylichna, 

27*.  Apex  not  perforated n-'. 

n^.  Cylindrical,  aperture  extended  posteriorly  so  as  to  form  sharp 
point  above  apex,  surface  smooth  or  with  few  spirals. 

CCIV.    Volvula, 
n^.  Oval  without  projecting  point,  surface  with  iine  spirals. 

CC I J .   Hamima . 

I.  Not  belonging  to  the  preceding  divisions IX. 

IX.  Shell  twisted  or  loose^coiled,  whorls  not  in  contact 21. 

21.  Irregularly  twisted,  with  or  without  apical  coil 28*. 

28*.  Tube  entire,  ornamented  by  longitudinal  strire  or  smooth. 

CXXII.    I'erfnetus. 

28*.  Tube  with  a  slit,  or  a  row  of  pores CXXIV.   Siliquaria. 

21.   More  or  less  regular,  loose  spiral 29*. 

29*.  Twisted  into  corkscrew  spiral o^. 

o^.  Spiral  broad,  open  ;  tube  scarcely  increasing. 

CXXIII.    Laxisf^ira, 
o'.  Spiral  long,  slender,  tube  regularly  increasing 65 . 

65.  Tube  entire CXXI  (internal  mold  of)   TumtcUa. 

65.  Tube  with  slit  or  row  of  holes CXXIV.  Silujuarju, 

29*.  Twisted  in  single  plane,  from  a  part  of  a  volution  to  several  volu- 
tions not  in  contact \>^ . 

p'.  Whorls  round,  unmodified  by  carina LI.   Phaufyotitius. 

p'.  Whorls  with  carina  or  keel  on  upper  side 66, 

66.  Carina  blunt;  aperture  with  broad,  shallow  notch. 

LIX.   Eiiyliomphahis. 
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66.  CariD&  shaq),  wben  perfect  drawD  out  into  high  collv ; 

■peitural  notch  deep. LIV.  Eciry/iafitna. 

IX.  Shell  coiled m. 

li.  CrIiDdriciJ  or  0**1,  geDerall)' DUTOvriog;  lowud*  aperlure. 30*. 

30*.  Aperture  tncomptetc,  oblique  or  Miterior q'. 

H'.  Gilnmella  md  outer  lip  irith  teeth 67. 

67.  Columella  with  callui,   aperture  with   rounded   posterior 

notch CCXVI,   Anthracufupa. 

67.  Columella  without  callus,  ao  posterior  ootch. 

CCXV.   P«fa. 

q'.  Columella  and  lip  without  teeth  ;  center  of  outer  tip  nearly  in 

axial  line  of  shell CCXVII.  Dendrtpufa. 

Family  Pal/EACM.£ID.£*  Grabau  and  Shimer. 
I.    Triblidium  Lindstrom,     (Emend.  Berkey.) 
Patelliform  obovate  shells,  narrowest  anteriorly,  often  acuminate ; 
conical  with  beak  varying  from  nearly  marginal  to  overarching 
anteriorly ;  muscular  scars  in  rings  of  seven  or  eight  disconnected 
pairs  ;  anterior  pair  meeting  in  front  beneath  the  beak.     Lines  of 
growth,  and  rarely  obscure  broad  radial  plications,  mark  the  sur- 
face.    Cambric— Ordo  vide. 
I.  T.  rectilaterale  Berkey.     (Fig.  802,  a,  b!)  Cambric. 


Fitf.  802.     a,  t,  Tribtiditan  rectilattrale ;  c,  d,  T.  toHvrxum ;  e, /,   T.  tarabuttisis. 
(After  Berkey,  Am.  Geol.,  31.) 

Large,  conical,  high,  with  straight  sides  and  apex  somewhat 
behind  the  front ;  aperture  ovate-acuminate.     ' 
St.  Croix  (Dresbach)  of  Minnesota. 

*  The  names  starred  are  new. 
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2.  T.  conrexam  Berkey.     (Fig.  «o2,  c,  d.)  Cambric. 
Larger  than  preceding,  lower,  and  with  more  broadly  ovate- 
acuminate  aperture,  and  anterior  beak. 

Associated  with  the  preceding. 

3.  T.  barabuensis  Whitfield.     (Fig.  802,  e,  f.)  Ordovicic. 
More  narrowly  ovate  than  preceding  ;  beak  slightly  overhang- 
ing ;  anterior  slope  concave. 

In  the  Lower  Magnesian  series  (Jordan  sandstone)   of  Wis- 
consin, 

4.  T.  nycteis  (Billings).     (Fig.  803.)  Ordovidc. 


Fig.  803.      Triilidium  nycttii.     {After  Billings.) 

Larger  than  the  preceding,  and  with  the  beak  curved  down- 
wards. 

Beekmantown  of  Mingen  Islands. 

II.    Helcionopsis  Ulrich  and  Scofield. 
Like  Triblidium,  but  surface   marked  by   fine  radiating  striae. 
Ordovicic-Siluric. 

5.  H.  striata  Ulrich.     (Fig.  805,  a,  b.)  Ordovicic. 
Ovate,  rather  narrow  in  front,  apex  incurved  and  slightly  pro- 
jecting ;  radiating  lines  round,  equal. 

Upper  Cincinnatian  :  Kentucky  and  Ohio. 

III.    HvpsELOcONUs  Berkey. 
High  conical  shells,  differing  from    Triblidium  in  being  ciir\  cd 
towards  the  broader  side  of  the  shell.     Cambric-Ordovicic. 

6.  H.  rectirvus  (Whitfield).     (Fig.  804,  a,  b.) 

Cambric-Ordovicic. 

Curvature  very  slight,  not  beyond  posterior  margin  ;  shell  high  ; 
angle  somewhat  variable. 

St.  Croix  (Upper  Dresbach)  and  Lower  Magnesian  of  Minnesota 
and  Wisconsin. 


GASTROPODA—PALJEA  CMJEID^. 


605 


7.  H.  comutifonnls  Berkey.     (Fig.  804,  c,  d.)  Cambric. 
Slender  and  high,  strongly  curved,  beak  much  overhanging. 
St.  Croix  formation  (Dresbach  shales),  Minnesota. 

8.  H.  franconiensis  Berkey.     (Fig.  804,  e,/.)  Cambric. 


O0.O 


Fig.  804.     a,  b,  Hyfulocimtu  rtmtimt ;  c,  d,  H.  csrtiuti/ormit ;  t,  /,  H.  franamiin- 
lis.     (After  Berkey,  Am.  Geol.,  3t.) 

Curved  so  as  to  perform  half  a  volution. 

St.  Croix  formation  (Franconia  sandstone)  of  Minnesota. 

IV.    Archinacella  Ulrich. 

Patetliform  shells  with  surface  showing  only  lines  of  growth,  an- 
terior end  generally  widest ;  apex  in  front  of  center  and  often  sub- 
marginal,  generally  curved,  muscular  scars  forming  a  continuous 
band.     Ordovicic. 
9.  A.  deformata  Hall.     (Fig.  806.)  Ordovicic. 

Broader  proportionally  than  A.  deUta,  beak  more  anterior  and 
overhanging  (max.  size   11x8  mm.). 

Common  throughout  the  Chazy  of  the  Lake  Champlain  region. 


Fic.  805.    a,  i,  HtUiono/iiis  ilriaia  ;  c-r,  Arciinaitlla  dtlfia     f,  t    A  simulalrix  ;  g, 
h,  A.  lingulata.     (After  Uliich   Pat   Minn) 
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10.  A.  deleta  (Sardeson).     (Fig.  805,  c~f.)  Ordovidc 
Small,  elliptical,  smooth,  apex   a   short   distance   from   front, 

incurved. 

Black  River  of  Minnesota. 

11.  A.  patellifonnis  (Hall).  Ordovicic. 
Small,  slightly  narrower  anteriorly,  beak  projecting  to  margin 

of  shell  ;  growth  lines  sublameliose. 
Trenton  of  New  York. 

12.  A.  simnlatriz  Ulrich  and  Scoiield.     (Fig.  805,/,  i.) 

Ordovicic. 
Small,  widest  anteriorly  ;  beak  slightly  projecting  anteriorly. 
Black  River  of  Minnesota.     Trenton  of  Kentucky. 

13.  A.  cingulata  Ulrich.     (Fig.  805,^.  &.)  Ordovicic. 
Large;  beak  strongly  incurved  and  projecting  slightly  beyond 

the  somewhat  broader  anterior  end.     Growth  lines  sublameliose. 
Trenton  of  Kentucky. 


V.    Pal^acm^ea  Hall  and  Whitfield. 

Patelliform,  circular  or  elliptical  shells  with  subcentra!  apex  and 
broad  concentric  wrinkles  marking  the  surface.     Cambric-Ordo- 
vicic. 
14.  P.  (Parmophorella)  acadica  (Hartt).    (Fig.  809,  r.)     Cambric. 

When  uncompressed,  oval  in  outline,  with  beak  one  third  or  one 
fourth  distant  from    the  end.       Concentric  wrinkles   weaker  on 


Fro.  806.     ArcAinactlla  dt-  Fig.  807.     Palaa.mita  ryf^u; 

ftrmata.     ( After  Rsytnond. )  Whilf,  ijd  N.  V.  Mus.  Kep.  I 

shorter  end.     When  depressed,  beak  appears  subcentral  as  in 
figure. 

St.  John  formation  of  New  Brunswick  (Div.   1,  <-)  and  Hajw 
argillutytcs  of  Braintree,  Mass. 
IS.  P.  typica  Hall  and  Whitfield,     (Fig.  807.)  Cami 
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Broadly  oval,  depressed  conical,  apex  nearly  central ;  undula- 
tions strong,  subangular.     (Type  of  genus.) 
Potsdam  sandstone  of  New  York. 

16.  P.  irvil^  Whitfield.  Cambric. 
Larger  than  preceding,  but  smaller  than  the  next,  more  nearly 

circular,   with  compressed  apex,  and   broad   but  depressed   flat 
undulations. 

St.  Croix  beds  of  Wisconsin, 

17.  P.  quebecensis  (Billings).     (Fig.  808.)  Ordovicic. 


Fig.  808.      PaUtacmaa  quehtci 
X  ^-     (After  Billings, 


b,  Palaacmaa  humilii;  t, 
P.  {ParmiipAi>Til.'a)  acadita.  (a,  b,  aixsi 
U.  voA  S.,  Pal.  Minn.;  e,  after  Walcotl, 
Bull,  lo,  U.  S,  G,  a ) 


Large,  elliptical,  conical,  three  inches  or  more  in  length,  with 
excentric  apex,  and  coarse,  shallow  concentric  undulations. 

Quebec  (Beekmantown)  of  Point  Levis,  Canada. 
18.  P.  hntnilis  U.  and  S.     (Fig.  809,  a,  i.)  Ordovicic. 

Small,  broadly  subovate,  anterior  outhne  semicircular,  posterior 
prolonged.  Apex  slightly  bent  forward,  a  short  distance  in  front 
of  center.     Concentric  wrinkles  few,  strong,  growth  lines  faint. 

Stones  River  and  Black  River  of  Minnesota. 


VL    Helcionella*  Grabau  and  Shimer. 

Differs  from  Palaacmiea  in  having  the  apex  submai^inal  and 
incurved.     Concentric  folds  broader  and  most  pronounced  on  the 
side  away  from  the  beak ;  faint  or  obsolete  under  the  beak.     (Type 
Metoptoma  rugosa  Hall.)     Cambric. 
19.  H.  ragosa  (Hall).     {Stenotkeca    rugosa   of  authors.)     (Fig. 

810.)  Cambric. 


6o8 


NORTH  AMERICAN  INDEX  FOSSILS. 


Elliptical  to  subdrcular,  moderately  high,  with  beak  slightly 
incurved.  Concentric  folds  strong  on  the  convex  side,  nearly 
absent  on  concave. 

Lower  Cambric  (Georgian)  of  Troy,  N.  Y.;  Bic  Harfwr,  Que- 
bec ;  I'Anse  au  Loup,  Labrador,  and  (?)  Etchemtntan  of  New- 
foundland. 

Vn.   ScENELLA  Billings. 

Conical,  often  high,  shells  with  subcentral  apex  and  radial  pli- 
cations. Muscular  scars  forming  a  circle  above  the  mid-height. 
Cambric— Devon  ic. 


20.  S.  reticulata  Billings.     (Fig.  gi 


Cambric. 


a 


Fig.   8io.     HdHoHtlla   ru- 
gtaa,  showing  itriatious.   (After 
WricoU.) 


Fig.  8ii.  o,  A,  Sundla  rtliciilata.  en- 
lai^d  i  c,  d,  S.  r/lusa.  {After  Walcotl,  lolh 
Ann.  Rep.  U.  S.  G.  S.) 


Small,  with  excentric  apex,  and  an  obscure  carina  extending 
from  apex  to  one  side  of  margin. 

Etcheminian  of  Newfoundland  and  Massachusetts. 

21.  S.  retusa  Ford.     (Fig.  iw.c,  d.)  Cambric. 
More  nearly  circular,  smaller,  beak  subcentral,  front  slope  con- 
cave ;  faint  concentric  and  longitudinal  stri.-E  present. 

Georgian  of  Troy,  N.  Y.,  Bic  Harbor,  Canada. 

22.  S.  SUperba  Billings.  Orduvicic. 
Large,  ovate  to  circular,  diameter  up  to  go  mm.,  height  some- 
what over  half  diameter,  apex  subcentral ;  radiating  plicatidiis  lino. 
sharp. 

Stones  River  of  Minnesota ;  Black  River  of  eastern  Canada. 

23.  S.  montrealensis  (Bill.).     (Figs.  812,  813.)  Ordovicic. 
Small,  obtusely  elliptical,  acutely  conical,  apex  slightly  c.\'cin- 
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trie  and   curved  forward,  radiating  striae  fine,  concentric  growth- 
lines  and  occasionally  wrinkles  occur. 
Chazy  of  Montreal  and  New  York. 


^ 


Fig.  813.     Strntlla  mtntrei 
X  3.     (After  Raymond. ) 


Fig.  81J.      Sctnrlla  mmlrealtnu, 
X  2.     {After  RRymond.) 


VIII.    Lepetopsis  Whitfield. 
Broadly  oval,  low  conical  shells  with  subcentral  apex,  growth 
lines,  and  more  rarely  radiating  lines.     Muscular  impression  horse- 
shoe-shaped, open  in  front.     Mississippic— Carbonic. 
24.   L.  levettei  (White).     (Fig.  814.)  Mississippic. 


Fig.  814.  Liptlapiis  lairUti.  a,  perfect  shell ;  t,  wilh  apex  removed,  ihowing  im- 
pre*sioii  of  muscalar  area  ;  c,  a  mare  elongaie  form  ;  d,  side  views  of  ihe  two  forms 
■uperposed.     (After  Whitfield.) 

Nearly  oval,  conical,  beak  slightly  excentric,  anterior  and  pos- 
terior slopes  slightly  different ;  growth  lines  somewhat  lamellose, 
radiating  stride  obscure. 

St.  Louis  group  of  Indiana.  ' 


Family  Bellerophontid-e  M'Coy. 

IX.    Cyrtoutes  Conrad. 

Shells  coiled  in  median  plane,  regularly  enlarging,  angulated  or 

carinated    laterally    and   on    dorsum,   aperture  with    or  without 

median  notch.     Ordovicic. 

25.  C.  ornatus  Conrad.     (Fig.  815,  a,  b.)  Ordovicic. 
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Two  to  three  volutions  sharply  carinate  dorsally,  sides  sub- 
angular  ;  surface  pitted.     Aperture  a  little  wider  than  high. 

Common  in  the  Lorraine  and  Richmond  of  New  York,  Canada, 
Pennsylvania,  Ohio,  Indiana,  Kentucky. 
26.  C.  retrorsua  Ulrich.     (Fig.  815,  c,  d.)  Ordovicic. 

More  rapidly  enlat^ng  than  the  preceding  ;  aperture  subquad- 


rangular,  keel   sharper;    transverse   ribs    curving   backwards    on 
dorsum. 

Black  River  and  Trenton  of  Kentucky,  Tennessee,  and  Ohio, 
and  Eden  of  Ohio  and  Covington,  Ky. 

27.  C.  carinatus  Miller.     (Fig.  815,  e~g,)  Ordovicic. 
Sharply  carinate,   with  latero-dorsal   slopes    concave ;    margin 

notched  medially;  sides  sharply  angulated;  surface  without  un- 
dulations, but  with  lines  of  growth  marked. 

Cincinnatian  of  Cincinnati  region,  Wisconsin,  Iowa,  and  probably 
Minnesota. 

X.    OwENELLA  U.  and  S. 

Thin,  subglobose,  bellerophontid  shells  with  rounded  outer  sur- 
face and  gradually  enlarging,  dorso-ventrally  compressed,  close- 
coiled  whorls;  open  umbilicus,  and  broad  in.siuuation  of  the  lip 
without  slit  band.     Ombnc. 

28.  0.  antiquatus  (Whitfield).     (Fig.  816.)  Cambric. 


6.      Owrnelta  antiqualus.      (After  Ulrich  and  Scof.,  Pal.  Miii: 
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Small,   generally  not  more  than   ^j    in,   in  diameter; 
strongly  involute,  surface  with  growth  lines. 
St.  Croix  sandstone  of  Wisconsin. 


XI.    Protowarthia  U.  and  S. 
Bellerophon  shells  with  aperture  large  but  not  abruptly  ex- 
panded ;  bilobate  or  deeply  lobed  outer  lip,  but  no  slit  band ;  and 
when    perfect,  fine    revolving   and   transverse   stria:.     Umbilicus 
mostly  small.     Ordovicic-Devonic. 
29.  P.  rectangularis  U.  and  S.     (Fig.  817,  a-c.)  Ordovicic. 


Fig.  817.     a-c,  Fretawarlhia  rMangularis ;  d-f,  P.  ftrvolula ,-  g-i,  P. 
eanttllala.     (AHer  Ulrich,  VA.  Minn.) 

Abruptly  rounded  dorsally,  with  small  umbilicus  and  deep  mar- 
ginal sinuation,  the  lobes  of  which  are  rectangular. 

Stones  River  group  of  Minnesota,  Wisconsin,  and  Illinois. 

30.  P.  pervoluta  U.  and  S.     (Fig.  817,  d-f.)  Ordovicic. 
Dorsum  rounded,  emargination  moderate,  lateral  lobes  of  lip 

rounded. 

Black  River  and  lowest  Trenton  of  Kentucky  and  Black  River 
of  Minnesota. 

31.  P.  cancellata  Hail.     (Fig.  8i7,^--i.)  Ordovicic. 
Regularly  rounded   dorsum  with  minute  umbilicus  and   only 

moderately  expanding  lip.     Sinus  deep  and  more  nearly  U-shaped. 
Surface  beautifully  cancellated  by  transverse  and  revolving  stria;. 
Trenton  to  Richmond  of  New  York,  Canada  and  throughout 
the  Middle  States,  chiefly  in  the  Trenton. 
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32.  P.  acutilirata  Hall.  Devonic. 

Umbilicus  rather  large  and  margins  subangular ;  sinus  broad 
and  of  moderate  depth. 

Hamilton  of  New  York,  Pennsylvania,  etc. 

Xn.   BucANiELLA  Meek, 
Bellerophontoid  shells  with  deeply  trilobed  dorsum,  slightly  em- 
bracing, dorso-ventrally  compressed  volutions,   sinuate   aperture 
without  slit  band,  and  faint  surface  stris.     Siluric. 

33.  B.  trilobata  Sowerby.  (Fig.  818.)  Siluric. 
^^  ^  Small,  strongly  trilobed,  the  median  lobe  lai^- 
^^  "  est ;  sinus  broad  and  shallow ;  surface  with  fine 
Fig.  818.   Su-  revolving  lines  and  lines  of  growth. 

Medina  and  Clinton  of  New  York,  Ohio,  Penn- 
sylvania, etc.     Also  Europe. 


eaniella  Irilobala. 
(After  Hall.) 


Xni.  Tetranota  Ulrich  and  Scofield. 
Bellerophontids  with  dorso- ventral  ly  compressed  shells,  laterally 
expanding  aperture,  open  umbilicus,  and  sinus  ending  in  a  short 
slit  situated  on  a  median  revolving  fold  and  flanked  on  either  side 
by  one  or  more  revolving  ridges ;  surface  with  sharp  growth  lines. 
Ordovicic. 
34.  T.  bidorsata  (Hall).     (Fig.  819,  a-d.)  Ordovicic. 


Fig.  819.     a-d,   Tclrai 

IBla  bido. 

r,«la    (,/  = 

enlargemem  of  s 

■utfac.)  : 

stxearinala  {/=t™nsver! 

.e  scclion 

cf  whorl) 

.  :   i-k,    T.  obH-^lo 

■n.      (Aftt 

ScoT.,  Pal.  Minn.) 
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With  one  obtusely  angular  ridge  on  each  side,  half  way  between 
umbilicus  and  ridge  flanking  the  sinus.  A  median  ridge  occurs  in 
the  slit  band,  though  often  not  preserved. 

Stones  River  of  Tennessee ;  Black  River  and  Trenton  of  Min- 
nesota, Canada,  New  York,  and  Tennessee, 

35.  T.  aexcarinata  Ulrich  and  Scoficld.     (Fig.  819,  e-k,  I.) 

Ordovidc. 

Larger,  with  stronger  and  more  persistent  ridges,  with  an  addi- 
tional one  on  either  side,  making  six  in  all.     Surface  strife  strong. 

Stones  River  of  Minnesota,  Illinois,  and  Tennessee,  and  Trenton 
of  Minnesota. 

36.  T.  obsoleta  Ulrich  and  Scofield.     (Fig.  819,  t-k.) 

Ordovicic 
Revolving  ridges  obsolete,  umbilicus  smaller  than  in  T.  bidorsata, 
volutions  more  rounded. 

Stones  River  of  Wisconsin,  Black  River  of  Kentucky  and  Min- 
nesota, Trenton  of  Minnesota,  Utica  of  Cincinnati  region. 

XIV.  BucANiA  Hall.  (Emend.  U.  and  S.) 
Bellerophontid  shells  with  generally  large  umbilicus  and  de- 
pressed volutions  which  do  not  expand  rapidly  or  abruptly ;  aper- 
tural  sinus  ending  in  a  slit ;  slit-band  distinct,  raised  or  depressed  ; 
surface  with  oblique  revolving  lines  and  lines  or  lamellx  of  growth. 
Ordovicic. 

37.  B.  sulcatina  Emmons.     (Figs.  820,  821).  Ordovicic. 


Fig.  820.     BuatHuxtuUatiita.y,^.  FlO.  831.     Buianta  mlcetina, 

(After  RarmoDd.)  X  »■ 

Large ;  whorls  angular  at  umbilicus,  width  of  aperture  about 
equal  to  height  of  shell.  Apertural  angles  acute.  Surface  with 
strong  revolving  and  finer  transverse  striae. 

Chazy  of  Champlain  region. 
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38.  B.  halli  Ulrich  and  Scofield.     (Fig.  822.)  Ordovicic. 

Aperture  twice  as  wide  as  high.     Lateral  angles  acute.     Smaller 
than  preceding. 

Stones  River  of  Minnesota,  Black  River  of  Kentucky. 


d,  sections  of  wborU. 


39.  B,  punctifrons  Emmons.  Ordovicic. 
Rather  small  with  large  umbilicus  and  subpentagonal  aperture 

slightly  wider  than  high ;  slit  band  somewhat  elevated ;  surface 
covered  by  a  meshwork,  which  gives  it  a  punctate  appearance. 
Trenton  of  Canada,  New  York,  Tennessee. 

XV,  Salpingostoma  Roemer. 
Bellerophontid  shells,  with  gradually  enlarging,  scarcely  em- 
bracing volutions,  and  abruptly  expanding,  trumpet-like  mature 
aperture.  Inner  volutions  with  a  slit  band  as  in  Bneimia.  last  half 
of  whorl  with  long,  narrow  slit,  closed  behind  the  peristome  ;  sur- 
face with  revolving  lines  often  oblique  and  wavy,  and  lines  of 
growth.     Ordovicic. 

40.  S.  buelli  Whitfield.     (Fig.  823,  a-^.)  Ordovicic. 
Of  about  three  and  a  half  volutions,  rather  large  ;  gradually  ex- 
panding ;  lip  flaring  out  abruptly. 

Stones    River  and    Black    River,   Minnesota,    Wisconsin,   and 
lUinois. 

41.  S.  ezpansa  Hall.  Ordovicic, 
Subangular,  large,  of  about  four  volutions,  with  abruptly  ex- 
panding aperture,  and  obtusely  carinated  dorsum.     Section  of  last 
volution  subtriangular,  surface  striate. 

Trenton  limestone  of  New  York,  Canada,  etc. 

42.  S.  richmondensis  Ulrich.     (Fig.  823,  d,  e.)  Ordovicic. 
About  three  volutions;    the   last  expanding  somewliat   more 

rapidly,  and  the  lips  flaring  less  abruptly  than  in  tlie  preceding 
species.     Richmond  group  of  Indiana. 
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In  the  Trenton  limestone  of  New  York,  Canada,  etc. 


Fig.  833. 


-t,  Salfingoslema  imlli,  X  ?i  i  ^»  ' 
Ulrich,  Pal.  Mini 


S.  rickmmdintk,  X  %'     (After 
) 

XVI.   Trematonotus  Hall, 
Like  Salpingostoma  but  with  a  series  of  elongate  elliptical  per- 
forations in  the  center  of  the  last  whorl,  instead  of  9  single  long 
slit.     Siluric-Devonic. 
43.  T.  alpheus  Hall.     (Figs.  824.  825.)  Siluric. 


Fic.  824. 


alphfm,  X  Yl-     (After  Clsrke  &  Ruedemann, 
Guelph  Fauna. ) 


Whorls  3  to  4,  scarcely  impressed  by  preceding  ones,  aperture 
with  flaring  lip,  turning  out  at  right  angles  and  finally  reflected, 
frequently  long.  Surface  with  coarse  flat-topped  spirals,  increased 
by  intercalation,  and  concentric  wrinkles.  Perforations  on  r 
keel. 
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Guelph  of  New  York,  Canada,  111.,  Ohio,  and  Racine  beds  of 
Wisconsin. 

44.  T.  profundus  Conrad.  Devonic. 
More  strongly  embracing,  obscurely  carinate  whorls,  with  pro- 
foundly flaring  margin,  the  latter  seldom  fully  preserved. 

Becraft  limestone  of  eastern  New  York  (common). 

XVII.    OxYDiscus  Koken. 

Strongly  compressed,  disciform  shells,  with  mostly  slightly 
embracing,  gradually  expanding,  and  sharply-keeled  whorls,  a 
lanceolate  or  subtriangular  aperture,  without  inner  callosity,  and 
a  deep  V-shaped  dorsal  sinus  continued  as  a  long  and  narrow  slit 
in  dorsal  keel.     Ordovicic-Mississippic. 

45.  0.  subacutus  Ulrich.     (Fig.  826.)  Ordovicic. 


Fig.  825.  TVematonotus  alpheusy 
X  y%%  section.  (  After  Clarke  & 
Ruedem. ) 


Fig.  826.  Oxydiscus  sub- 
acutus. (After  Ulrich  &  Sco- 
field,  Pal.  Minn.) 


Volutions  embracing  one  third  to  one  half  of  the  preceding, 
acutely  carinated ;  section  of  whorl  subtriangular,  abruptly  in- 
flected at  umbilicus. 

Trenton  of  Kentucky,  Tennessee  (?),  and  Minnesota  (?). 

46.  0.  curvilineata  (Conrad).     (Fig.  827.)  Devonic. 
Whorls  embracing  about  half  the  preceding  one  ;  sides  rounded, 

rather  abruptly  inflected  at  the  umbilicus,  sinus  about  one  fourth 
of  a  volution  ;  striae  of  growth  often  in  fascicles  ;  keel  sharp. 
Oriskany,  Schoharie,  and  Onondaga  of  New  York. 

47.  0.  cryptolites  (Hall).  Mississippic. 
Whorls  more  embracing  than  in  preceding  species,  so  as  to  leave 

only  a   small   umbilicus ;  less  compressed ;    carina  less   sharply 
marked ;  aperture  subtriangular. 
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Rockford  limestone  of  Indiana,  Kinderhook  of  Iowa,  Marshall 
of  Michigan,  and  Waverly  group  of  Ohio. 


FlC.  817.      Oxydiscus curvilituala.     (After  H»ll.) 


XVIII.    Phragmolithes  Conrad.     {ConradeUa  U.  and  S.) 
Differs  from  the  preceding  in  the  absence  of  marginal  angular 
sinus  and  in  the  coarsely  wrinkled  lamellose  growth  lines.     Slit 
generally  long,  aperture  expanded.     Ordovicic. 
48.  P.  triangularis  U.  and  S.     (Fig.  828,  a,  d.)  Ordovicic. 


Fig.  82B.     o,  t,  Phrttgmolilhft  triangularis .   c,  d,  P.  fiminalus  .   e,/.  I .  Jyrri 
(/,  enltrgemenl  of  surface).     (After  Uliich  and  Scolield,  Pat.  Midq.) 

Readily  distinguished  by  its  rather  rapidly  enlarging  volutions 
of  strongly  triangular  section  and  abrupt  inflection  at  the  um- 
bilicus. 

Stones  River  of  Minnesota,  Wisconsin,  Illinois  and  Tennessee. 

49.  P.  fimbriatatus  U.  and  S.     (Fig.  828,  c,  d.)  Ordovicic. 
Rounded  whorls  sharply  carinate  and  with  periodically  expand- 
ing lip,  leaving  numerous  strong  imbricating  growth  lamellae. 

Stones  River  group  of  Minnesota  and  Illinois. 

50.  P.  COmpresSUS  Conrad.  Ordovicic. 
Volutions  scarcely  contiguous,  rounded,  and  sharply  and  pro- 
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foundly  carinated  ;  narrower  and  less  rapidly  enlarging  than  pre- 
ceding species  ;  surface  strix  strongly  zigzag,  rather  distant,  and 
subimbricating,  with  finer  striae  between. 
Trenton  of  New  York  and  adjoining  Canadian  regions. 

51.  P.  dyeri  Hall.     (Fig.  828,  e,/.)  Ordovicic. 
Small,  whorls  cnfbracing  about  one  third,  rounded  laterally  and 

less  strongly  carinated  than  in  preceding.     Surface  with  spirals  due 
to  regular  emargination  of  lamellx. 

Richmond  group  of  Indiana,  Ohio,  Kentucky,  and  Minnesota. 

XIX.  Bellerophon  Montfort.  (Emend.  Waagen.) 
Subglobose,  umbilicus  mostly  small  or  absent,  dorsum  rounded, 
aperture  generally  expanded,  usually  with  a  callosity  on  the  inner 
lip.  A  central  emaigination  and  slit  band  or  elevated  blunt 
(rarely  noded)  keel  present;  surface  marked  only  by  strong 
growth  lines,  rarely  by  one  or  more  rows  of  nodes.  Ordovicic- 
Permic. 

52.  B.  troosti  (d'Orbigny)  Safford.     (Fig.  829,  n-r.)     Ordovicic. 


Fig.  829.     a-i,  Bttltrophon  Iroosli;  d-g,  B.  plalysioma  (,f, 
whorl).     (Afier  Ulrich,  Pal.  Mitm. )  ' 


Whorls  rounded,  rapidly  enlarging,  flaring  at  lip;  umijilicns 
very  small,  sharp  and  deep;  dorsum  with  distinct  roundtil  kc<.l  in 
adult. 

Trenton  of  Tennessee  and  Kentucky. 
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53-  B.  platystoma  Meek  and  Worthen.     (Kig.  829,  d-g.) 

Ordovicic. 

Whorls  subtriangular,  gradually  expanding  to  aperture,  which 
expands  more  rapidly  ;  umbilicus  rather  large, 

Trenton  (Galena)  of  Illinois  and  Minnesota. 
54.  B.  exiguus  Foerstc.  Siluric. 

Small,  umbilicus   minute,   lip  expanding,   emai^inate  aperture 
subtrigonal,  carina  rounded;  lines  of  growth  strong. 

Clinton  of  Ohio,  Indiana. 


55-  B.  pelops  Hall.     (Fig.  830.) 


Devon  ic. 


Fig.  S30.     BtlUrophoa  pelops,  ihree 


(After  H&ll.) 


Subglobose,  non-U mbilicate,  aperture  expanded,  with  moderate 
sinus,  and  broadly  rounded  lobes  on  either  side.  Keel  narrow, 
sharp ;  lines  of  growth  marked. 

Schoharie  and  Onondaga  of  New  York,  Ohio,  etc. 
56.  B.  newberryi  Meek.     (Fig.  831,  c.)  Devonic. 


Fig.  831.      o,  A,  BtUtropken  frupinquta  ;  i. 
(AfierMeek,  Pal.  Ohio,  I.) 


netvberryi. 


Smaller  than  preceding,  less  expanding ;  surface  striae  more 
pronounced  and  rib-like.  In  the  closely  related  B.  propinquus 
Meek  (Fig.  831,  a,  b\  the  stris  are  more  crowded  and  the  dorsal 
keel  has  a  median  impression.  In  worn  specimens  the  keel  in 
both  may  be  obsolete. 

Columbus  (Onondaga)  limestone  of  Ohio. 
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57.  B.  nactus  Hall.  Devonic. 
More  abruptly  rounded  and  with  sharper  keel ;  aperture  less 

abruptly  expanded. 

Chemung  of  New  York  and  Pennsylvania. 

58.  B,  sublsris  Hall.     (Fig.  832.)  Mississippic-Carbonic 


Fig.  832.     BrUiropkoit  tuhlavis.     (After  Whitfield,  Bull.  Am.  Mui.  Nat.  Hist.) 


Medium-sized,  subglobose,  non-umbilicate,  with  transverse  aper- 
ture and  an  extended  thickened  lip,  with  deep  emargination  and 
low  rounded  dorsal  carina.  Surface  smooth  except  for  growth 
lines,  which,  together  with  the  carina,  are  often  obsolete. 

St.  Louis  and  Chester  groups  of  Indiana,  Illinois,  Ohio,  Missouri, 
and  Arkansas,  and  Lower  Coal  Measures  of  Pennsylvania. 
59-  B.  crassus  Meek  and  Worthen.     (Fig.  833.) 

Carbonic-1  trniic. 

Large  subglobose   thick  shelled  slightl)  umb  heated  witii  nar- 


row, prominent,  subangular  keel  ;  inner  lip  strong,  spreading  >■ 
umbilicus;  surface  with  growth  lines  and  fine  wrinkles. 
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Coal  measures  of  Illinois,  Indiana,  Ohio,  Pennsylvania,  Arkan- 
sas, Missouri,  and  Nevada  ;  Permic  of  Texas. 
60.  B.  percannatus  Conrad      (Fig  834  a~c  d-f)        Carbonic. 

Medium  sized  rapidly  expanding  non  umbilicated  outer  lip 
laterally  thickened  dorsum  with  three  rows  of  nodes  the  median 
one  most  promment  the  lateral  ones  dying  out  as  nbs  A  variety 
with  the  lateral  nodes  obsolete  occurs  with  this  (Fig  834  a-c). 


Flo.  834.       a-f,  Br/ifrefikoH  fierearinalia  Vit.  ^  i  d-f,  B.  ptrcarinalut :  g,  h,  Buia- 
nepsis  mimi/ertiaHus.    (After  While,  13th  lad.  Rep.  and  Bull.  77,  U.  S.  G.  S.)| 

Coal  measures  of  Nebraska,  West  Virginia,  Pennsylvania,  Ohio, 
Indiana,  Illinois,  Iowa,  Missouri. 


XX.  EuPHEMUs  McCoy.  (Emend.  Waagen.) 
Closely  involute,  sul^lobose,  Bellerophontid  shells,  not  ab- 
ruptly expanded,  and  with  wide,  but  generally  obscure  band  ; 
inner  Hp  with  low  parallel  columellar  folds  or  ridges,  often  extend- 
ing as  a  thin  covering  over  the  greater  part  of  the  preceding  whorl, 
giving  a  part  of  the  shell  a  strongly  striate  aspect.  Carbonic- 
Permic. 

61.  E.  carbonariuB  (Cox).     (Fig.  835,  a-c.)  Carbonic. 
Small,  globose,  with  broadly  rounded  dorsum,  and  transversely 

compressed  sublunate  aperture,  without  expanded  lip ;  band  db- 
scure,  sometimes  concave ;  surface,  except  on  final  portion  of  last 
whorl,  with  18-25  strong  revolving  lines,  nodose  near  the  um- 
bilicus. 

Coal  measures  of  West  Virginia,  Ohio,   Kentucky,  Indiana, 
Illinois,  Iowa,  Missouri,  Kansas,  Nebraska,  Arkansas,  and  Texas. 

62.  E.  nodocarinatus.     (Fig.  835,  d,  e.)  Carbonic. 
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Lai^e,  heavy,  subglobosc,  slightly  expanded  aperturally,  earlier 
whorls  as  in  preceding,  final  whorl  carinate,  with  central  depressed 
band  and  another  obscure  ridge  on  each  side. 

Coal  measures  of  Pennsylvania,  Ohio,  Indiana,  Illinois,  Iowa, 
and  Missouri. 
63.  E.  subpapillosaa  White.  Carbonic. 

Like  £.  carbonariiis  but  larger  and  with  last  portion  of  final 


I3ih  Ind.) 

whorl  studded  with  slightly  raised  papilla;  in  rows  continuous  with 
the  revolving  ridges  of  preceding  portion. 

Upper  Carbonic  of  Utah  (Upper  Aubrey  yroup),  of  Colorado 
and  Arizona. 

XXI.    BucANOPSis  Ulrich. 

Like  Belleroplton,  but  surface  cancellated  by    rct;ular  strais^ht 
revolving  and  transverse  stris.     Ordovicic-Pcrmic. 

(A  polyphyletic  group,  retained  for  the  present.) 
64.  B.  caiinifera  Ulrich.     (Fig.  836.)  Ordovicic. 


iniffra.      (Afier  Ulricli,  Pal.  Minn.) 
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Small,  moderately  embracing,  gradually  expanding  whorls,  with 
rather  abruptly  expanding  lip ;  slit  band  on  flat-topped  carina ; 
revolving  stris  stronger  than  transverse. 

Trenton  of  Kentucky,  Lorraine  of  Ohio 

65.  B.  leda  Hall.     (Fig.  83;.)      Devonic. 
Aperture      rapidly     expanding,     carina  1 

rounded;    slit  not  deep;    revolving  striae  ' 
alternating  in  size,  sometimes   fasciculate, 
principal  ones  broad  and  rounded,  trans- 
verse striae  fine. 

Hamilton  of  New  York,  Ontario,  etc.         ,/"'-?^'-  ^""'"^'" '"'■•■ 

(Copjr  from  Hall.) 

66.  B.  lyra  Hall.  ,  Devonic. 

Less  ventricose  than  preceding  and  with  less  abruptly  expanded 
aperture  ;  carina  elevated  and  revolving  striae  equal  and  firm.* 
Hamilton  of  New  York,  Falls  of  Ohio,  etc. 


67.  B.  koeneni  Clarke.     (Fig.  ■ 


;8.) 


Devonic. 


Fig.  838.     BucnHoftis  kanini,  Xi'     (Afler  Clarke.) 


Like  B.  leda,  but  smaller,  with  less  rapidly  expanding  lip  and 
surface  strongly  tuberculate,  through  accentuation  of  ornamenta- 
tion of  B.  leda  type. 

Portage  (Styliolina  limestone)  of  New  York. 
68.  B.  teztilis  Hall.     (Fig.  839.)  Mississippic. 


Fio.  839.    Bucamfifi  ItxH/it.     [After  WbitfiAld,  Am.  Mu».  NaL  Hitl.  Bull.) 
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Differs  from  B.  Uda  in  its  narrower  band,  less  rapid  expansion, 
less  pronounced  umbilicus  and  finer  striae. 

St.  Louis  of  Indiana  and  equivalent  horizon  of  Nevada  (?). 

69.  B.  marcouana  Geinitz.     (Fig.  840.)  Carbonic. 

_  ^^^^  Like  B.  Uda,  but  with  fine,  regular, 

^^^H^^^^^k        simple  striae  and  rather  strong  rounded 

^^^^H^^^^^^     carina,    transversely   lined.     Spirals   on 

^^^^F^  i^^^^Kg''    band  very  fine. 

^^K  ^^^P  '  ^°^^  measures  of  West  Virginia,  Ohio, 
^^^tl  E^^^V     .'    Illinois,  Missouri,  Nebraska,  and  Arkan- 

^^^^^K-'  70.  B.     mODtfortiana     Norwood    and 

Fig.  84a    ButaHofsii  mar-       Pratten.  (Fig.  834,  ^,  A.)  Carbonic. 
couanu..    (Af,.rKey=,.)  g^^^j,  non-umbilicate,  small,  but  with 

large  expanded  lip ;  band  in  median  depression  from  each  side  of 
which  extend  lai^e  subnodose  wrinkles  to  near  the  umbilicus. 
except  on  the  expanded  apertural  part.  Surface  with  revolving 
coarser  and  finer  striK,  which  are  somewhat  nodose  on  the  ribs. 

Coal  measures  of  West  Virginia,  Ohio,  Indiana,  Illinois,  Iowa, 
Missouri,  Kansas,  Nebraska,  Texas,  and  Utah. 

XXII.    FroMATis  Clarke. 
Like  BdUrophon,  but  with  very  rapid  and  broadly  expanding 
lip,  which  is  sinuate  in  front,  and  without  band  ;  granulose  callus 
on  inner  lip,  whorls  narrowly  umbilicate.     Dcvonic. 
71.  P.  patulus  (Hall).     (Fig.  841.)  Devonic. 


Fig.  84I.     Ptomatis patului.     (After  H, 


Smooth,  except  for  growth  lines,  which  on  earlier  wliorls  a 
strong  and  regularly  costate;  callus  granulate;  sinus  very  sliaJlo' 
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Hamilton  of  New  York,  Falls  of  the  Ohio,  Maryland,  Virginia, 
and  Pennsylvania. 
72.  P.  rudis  (Hall).     (Fig.  842.)  *        Devonic. 

Differs  in  having  slight  median  angulation  and  strong  concen- 


Fig.  841.     Plomatii  rudit,  in  different  «Ule«  of  preserralioD,  showing  strix  and  strong 
unduUlioD,  somewhat  distorted      (P«l   N   Y,V) 

trie  nigie  on  last  whorl ;  radiating  striae  often  seen  between  rugie. 
Hamilton  group  of  eastern  New  York,  etc. 

XXni.    Phragmostoma  Hall.     (Emend.  Clarke.) 
Differs  from  Pioinatis  in  having  a  narrow,  sharply  defined  slit- 
band,  callus  of  inner  lip  thick,  flattened,  and  wedge-shaped,  but 
does  not  form  a  true  septum  as  in  Carinaropsis.     Devonic. 

Fig.  843.      Phragmoiloma  natatar.      [Afler  Clarke. ) 

73.  P.  natator  Hall.     (Fig.  843.)  Devonic. 
Abruptly  expanding  lip,  narrow  deep  sinus,  surface  with  growth 

lines  and  wrinkles  only. 

Portage  (Naples)  beds  of  New  York,  etc. 

74.  P.  chautauqtue  Clarke.     (Fig.  844.)  Devonic. 
With  more  strongly  pronounced  narrower  young  whorls  longi- 
tudinally striate,  smooth  in  adult,  with  narrow,  sharp  slit-band,  and 
abruptly  expanding  lip. 

Portage  (Naples)  of  New  York, 
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Fig.  844.     PhragmeUoma  ckat^aujuir.     (After  Clarke. ) 

XXIV.  Carinaropsis  Hall. 
Patelliform  shells  with  apex  slightly  enrolled  in  median  plane, 
aperture  flaring,  emarginate  anteriorly ;  dorsal  surface  angular 
medially  ;  a  strong  concave  septum  constricting  the  aperture  below 
the  beak  ;  septum  carinated  on  inner  side.  0[>erculum  generally 
present.     Ordovicic, 

75.  C.  carinata  Hall.  Ordovicic. 
Gradually  expanding  from  minutely  enrolled  apex  ;  faint  anterior 

sinus  and  strong  dorsal  carina. 
Trenton  of  New  York. 

76.  C.  CQDula  Hall.     (Fig.  845,  a-c)  Ordovicic. 


FlQ.  845.  a-c,  Carinaropiii  lunula,  c  showing  sliarp  dorsal  Lind  ;  ./-i',  <.*.  fymhii^a. 
f,  g,  a  broken  Epecimen  showing  septum  ;  i  and  c,  sections  {a^-  outline  oropL-rcuUiiii, 
arb.).     (After  Ulrich,  Pal.  Minn.) 

Dorsum  faintly  subcarinate,  the  carina  often  replaced  by  a  .slit- 
band  ;  septum  broad,  but  slighty  excavated. 

Trenton  of  Tennessee  and  Kentucky. 
77.   C.  CymbuU  Hall.      (Fig.  845,  d-g.)  Ordovicic. 

Like  the  preceding,  but  septum  deeply  excavated  on  the  outer, 
and  strongly  carinated  on  the  inner  side. 

Trenton  of  Kentucky,  etc. 
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XXV.    PoRCEixiA  Leveille. 
Widely  umbilicated,  often  large  shells,  the  adult  whorls  coiling 
in  a  single  plane  as  in  BelUropkon,  and  with  a  dorsal  slit  and  prom- 
inent band.     Inner  whorls  in  a  flat  spire.     Surface  ornamented  by 
ribs  or  nodes. 
78.  P.  crassinoda  (White  and  Whit).     (Fig.  846.)     Mississippic. 


Fig.  846.     Percellia  crasanoda,  two  views  of  ljT>e  specimen,  X  %■ 
St.  Louis  Acad.  Sci.  Tnuis.,  X. ) 

Very  large,  dorsum  flatly  rounded,  very 
broad,  with  well-marked  narrow  median  slit 
band ;  dorso-lateral  angles  coarsely  nodose, 
the  nodes  dying  out  towards  the  umbilicus. 
Cross-section. of  whorls  subtriangular,  sur- 
face with  revolving  and  transverse  lines. 

Kinderhook  of  Iowa. 
;9.  P.  Dodosa  Hall.     (Fig.  847.) 

Mississippic. 

Smaller,  volutions  more  nearly  rounded, 
nodes  sharper  and  more  pronounced. 

Kinderhook  of  Illinois,  Burlington  of  Illinois  and  Missouri 


Fig.  847.     PoTctUia 
doia.     (After  Keyes.) 


Family  Pleurotomariid^  d'Orbigny. 
XXVI.    Raphistoma  Hall. 
Flat-spired,  umbilicated  shells  with  close  sutures  and  sharply 
angular  volutions  of  triangular  section,  without  slit  or  band,  but 
with  a  shallow  notch  in  the  lip  at  the  outer  angle,  and  with  the 
lines  of  growth  interrupted  on  the  flat  surface  by  a  raised  line  and 
curving  forward  on  the  body  of  the  whorl.     Ordovidc. 
80.  R.  striatum  (Emmons).     (Fig.  848,  c,  d.)  Ordovicic. 
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Large  and  high  with  nearly  flat  spire,  sometimes  with  early 
volutions  elevated ;  shoulder  angle  large,  often   90°  ;  umbilicus 


Fig.  848.     a,  t,  Raphiitoma 


d,  R.ilrialum.     {After Rijntond.) 


closed  except  in   internal   molds;  surface  with  coarse   rounded 
striae  or  undulations. 

Chazy  of  New  York  and  Quebec  (Aylmer  sandstone), 
81    R    staminenm  Hall.     (Figs.  848,  a,  t^ ;  849.)         Ordovicic. 


Fig.  849.      Raphislama stamintum.      (Afier  Hall.) 

Lai^e,  central  portion  of  spire  slightly  elevated  above  outer 

volution ;   body  of  whorl    subventricose ;   shoulder   nearly   flat ; 

angle  sharp  ;  strije  rounded. 

A  "^^^-,  Chazy  of  New  York. 

^^^H|       82.  S.  plaoistrium  Mall.  Ordovicic. 

^1  ^^^^Kj        Smaller  than  preceding,  of  greater  proportional 

^^H^^      height;    shoulder  slightly  concave;    striii;   Rat, 

FiQ.  850,   ^n/Wj- '"ibricating ;    aperture  narrow,  trigonal ;    umbili- 

tomina    allMorougk-  CU5  Small. 

.m»,enUreed.  (Afwr      ^hazy  of  New  York. 

WalcotI,    lOth     Ann. 

U.  S.  G.  S.)  83.  R.  peracutum  Ulrich  and  Scoficld. 

(Fig.  851,  a-d.)  Ordovicic. 

Small,  spire  perfectly  flat,  shoulder  angle  very  sharp  ;  umbilicus 
above  a  fourth  of  diameter ;  revolving  line  a  third  of  the  shoulder 
width  from  the  suture. 

Black  River  of  Minnesota. 
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XXVII.    Raphis-^omina  Ulrich  and  Scofield. 

Depressed  conical,  umbilicate,  with  sharply  angular  and  carinate 
whorls,  the  carina  projecting  over  the  moderately  impressed  suture; 
growth  lines  below  carina  at  first  curving  backwards  ;  no  notch  or 
band.     Cambric- Ordovicic, 
84.  R.  (?)  attleboroaghensis  Shaler  and  Foerste.      (Fig.  850.) 

Cambric. 

Minute,  low-spired ;   shoulder  whorls  flat  or  faintly  concave, 
base  of  whorls  rather  flat,  shoulder  angle  not  very  sharp. 

Lower  Cambric  of  Newfoundland?  and  eastern  Massachusetts. 


i-i/,  Rafhistoma  ptraiulum  (a,  X  ' !  ^>  CDlargemcnl  of  surface ;  c,  d, 
X  2):  '-g,  RaphiilomiHa  lapiiida ;  h-j.  EiiomphalepterHi  Valerius  Tsr.  otialtlHs 
(After  Ulrich  md  Scof.,  P«l.  Mino. ) 

85.  H.  lapicida  Salter.     (Fig.  851,  ^-^.)  Ordovicic. 

Medium-sized,  height  of  spire  about  equal  to  height  of  body  of 
last  whorl ;  whorls  embracing  to  angle  except  last  one,  which 
occasionally  falls  below  ;  peripheral  angulation  sharp  and  carinate. 

Black  River  of  Canada  and  Tennessee. 


XXVIII.    EuoMPHALOPTERis  Roemcr. 
Trochoid  or  subtruncate,  broadly  umbilicated  shells,  with  the 
shoulder  flat  or  concave  and  the  body  receding,  the  angle  being 


630 


NORTH  AMERICAN  INDEX  FOSSILS. 


drawn  out  into  a  thin  flat  carina,  which  may  be  very  broad  and 

entire  or  broken  up  into  rude  spines.     Siluric. 

86.  E.  Valerius  (Billings).     (Figs.  851,  /t.j;  852.)  Siluric. 

Shoulder  angle  drawn  out  into  a  broad  hollow  flange  with  com- 
paratively smooth  edge,  and  smooth  base  without  revolving  ridge 
around  the  umbilicus. 

Niagara  of  Waldron,   Indiana,  Guelph  of  Canada,  Ohio,  and 


Fig.  Sja.     Euemfhaloplfris  valtria, 

umbilicsl  view.  (After  Whiteives,  Pal. 
Foss.,  III.) 


Fig,  853.  Euom/ii.jufif,; 
apical  view.  (Afier  WliUeav 
Foss-,  in.) 


New  York,  and  Upper  Monroe  of  Michigan. 

8;.  E.  elora  (Billings).     (Fig.  853.)  Siluric. 

Similar  to  preceding,  but  smaller  and  with  the  shoulder  angle 
drawn  out  into  a  series  of  flat  spines. 

Guelph  of  Ontario. 

XXIX.    SCALiTEs  Emmons. 

Spirally  coiled,  with  whorls  embracing  more  or  less  stroiv^ly, 
shoulder  flat  and  horizontal,  base  of  whorl  drawn  out  into  a  short 
anterior  notch.     Ordovicic. 
88.  S.  angulatns  Conrad.     (Fig.  854.  a.)  Oidovicic. 

Spire  forming  about  one  half  of  the  length  of  the  shell,  siitmes 
canaliculated,  angle  slightly  acute,  sides  of  whorl  nearly  pt-Tpcu- 
dicular;  shoulder  with  obliquely  backward  bending  stri;L-. 

Chazy  limestone  of  New  York,  etc. 
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XXX.   Ormospira  Ulrich. 

High-spired,  of  many  rapidly  enlarging  volutions.     Structure 
as   in   Rkaphisloma,  but   with   very   loosely   embracing   whorls. 
Ordovidc. 
89.  0.  laticincta  Ulrich.     (Fig.  854,  b,  c.)  Ordovicic. 

Large ;  angle    between    shoulder  and  body  of  whorl  obtuse ; 


Fig.  854.     a,  ScatiUi  angulaltis;  b,  c,  Ormesfira  lalicmcla,  wilh  cDUrgemcDt  of  ilil 
b«nd  i  J,  Ormoifira  alexaitdra.     (After  Ulrich,  P»l.  Mion.) 

shoulder  flat ;  strise  interrupted  near  middle  by  revolving  spiral,  at 
which  they  change  from  convex  to  concave. 

Black  River  of  Tennessee. 
90.  0.  alexandra  Bill.     (Fig.  854,  d.)  Ordovicic. 

With  smaller  apical  angle  and  more  rounded  whorls  than  pre- 
ceding. 

Black  River  of  Canada  and  Kentucky. 

XXXI.  LoPHOSPiRA  Whitfield. 
Shells  with  more  or  less  elevated  spires;  close  coiled  whorls 
except  in  senescent  (phylogerontic)  species,  Whorls  angular,  gen- 
erally with  several  carinse  of  which  the  central  one  forms  a  strong 
keel  and  is  marked  by  an  obtusely  rounded  peripheral  "band" 
which  is  often  marked  with  spirals  of  which  the  central  one  is 
heaviest.  Umbilicus  nearly  always  present.  Outer  lip  notched 
but  without  slit.     Ordovicic— Devonic. 

A.   Lints  ofgrmalh  forming  very  slight  or  no  ptriphiral  ri 
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91.  L.  rectistriata  Raymond.     (Fig.  855.)  Ordovicic. 

Distinguished  by  its  small  size,  nearly  straight  lines  of  growth 
and  rather  prominent  carina  beneath  the  periphery. 


Fig.  855.     Lophospira  rectistriata ^  X  \*     (After  Raymond.) 

Common  throughout  lower  and  middle  Chazy  of  the  Lake  Cham- 
plain  region. 

92.  L.  bicincta  (Hall).     (Fig.  856,  a-d)  Ordovicic. 

Shell  15  to  30  mm.  high,  with  apical  angle  about  60°.  Six 
subangular  volutions,  the  last  ventricose-tricarinate,  the  lower  carina 
hidden  in  younger  whorls.  Notch  in  lip  exceedingly  shallow. 
Growth  lines  sharp. 

Stones  River  and  Trenton  group  of  Kentucky,  Tennessee,  Min- 


a-dy  Lophospira  bicincta  ;  /•,/",  L.  (/naJrisuhata.      ( After 
Ulr.  and  Scof.,  Pal.  Minn.) 


nesota,  Illinois,  Wisconsin,  New  York,  and  Canada.     Also  in  the 
Cincinnati  group  of  Minnesota. 

93.  L.  quadrisulcata  Ulrich  and  Scofield.     (Fig.  856,  t\  /.) 

Ordovicic. 
Like  Z.  bicincta^  but  with  an   additional  carina  and  groove  on 
the  body  whorl,  all  grooves  and  carinas  being  more  pronounced, 
Richmond  group  of  Minnesota. 

94.  L.  helicteres  Salter.      (Fig.  857.)  Ordovicic. 
Whorls  bicarinate,  intercarinal   spaces  concave  ;  embracing  to 

lower  carina  except  last  whorl,  which  is  free,  and  whicli  has  an 
additional  carina  formed  by  the  sutural  margin. 

Black  River  of  Ontario,  Kentucky,  and  Wisconsin. 
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95.  L,  wisconslnensls  Ulrich  and  Scoficld.     (Fig.  858.) 

Ordovidc. 

All  except  apical  whorls  loose-coJled  and  free ;  carina  obsolete 
towards  lip. 

Stones  River  of  Minnesota,  Wisconsin,  and  Illinois. 

B.  Lints  ef  gremlh  forming  Ureng  ptripkeral  rehttranl,  with  '^•■jhaptd  nalck. 


Fig.  857.  Lophespira  keliciertt,  lut,  noii-coiliiig;  portion  of  large  BpecimeD  and 
Qcarl]'  complete  individual;  s,  sulural  edge.  (After  Sailer,  Can.  Organ.  Rem. 
Dec.,  I.) 


96.  L.  perangtilata  Hall.     (Fig.  859,  a-c)  Ordovicic. 

Small,  embracing  to  within  one  half  or  two  thirds  the  shoulder 
width  of  the  periphery,  last  whorl  often  free,  shoulder  slightly  con- 
cave ;  apical  angle  50°  to  70°;  band  prominent,  trilineate;  lower 
carina  pronounced  ;  umbilicus  small. 

Stones  River  of  Kentucky,  Tennessee,  Minnesota ;  LowviUe  of 


Fig.  858.     Lophespira 


(After  Ulrich  and  Scofield,  Pal.  Minn.) 
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New  York  and  Ottawa  River,  Canada  ("  Black  River "  group). 

Chazy  of  New  York, 

97.  L.  acaminata  UlHch  and  Scofield.     (Fig.  859,  li.) 

Ordovicic. 

With  sharper  periphery  and  lower  carina  than  preceding,  more 
numerous  whorls  and  smaller  apical  angle  ;  no  umbilicus. 

Richmond  group  of  Indiana,  Ohio,  and  Minnesota. 


[■,  Lophsspira perangulala  ;  d,  L.  acumtnala ;  f-h.  L.  i 
L.fulikttla,     {After  Ulrich,  Pal.  Minn.) 


98.  L.  medialis  Ulrich  and  Scofield.     (Fig.  859,  e-h^ 

Ordovicic. 

Embracing  to  near  periphery;  apical  angle  58°  to  70°;  lower 
carina  faint ;  umbilicus  small. 

Trenton  of  New  York,  Minnesota,  Kentucky,  Tennessee,  and 
Missouri. 

99.  L.  pulchella  Ulrich  and  Scofield.     (Fig.  859,  i-k.) 

Ordovicic. 

With  well-marked  subsutural  carina,  concave  shoulder  and 
lower  carina  strong  and  obtuse  ;  angle  50°  to  56°;  umbilicus 
minute  or  closed. 

Black  River  of  Minnesota,  Trenton  of  Kentucky.  \'aricty  witJi 
smaller  angle  (50°  to  46°}  in  Richmond  of  Minnesota. 

100.  L.  OWeni  U.  and  S.      (Fig.  860,  a~c.)  Ordovicic. 
Subsutural   carina  broad  and  obscure  ;  band  thick,   rounded  ; 

shoulder  less  concave  than  preceding  ;  lower  carina  obsolete  in 
adult. 

Stones  River  and  Black  River  groups  of  Kentucky  ;ukl  Min- 
nesota, and  a  variety  in  Eden  of  Ohio. 
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loi.  L.  ampla  Ulrich.     (Fig.  860,  d,e.)  Ordovicic. 

Broader  than   preceding  (apical  angle  70*  to  80°);  shoulder 
with  pronounced  carina  near  suture. 

Lorraine  of  Ohio  and   Kentucky ;  Richmond  of  Indiana  and 
Kentucky. 

102.  L.  tropidophora  Meek.     (Fig.  86o,/-A.)  Ordovicic. 


,■  d,  t,   L.  ampla;  f-h,  L.   mpidofkor. 
(After  Ulrich,  Pal.  Minn.) 


Like  the  preceding,  but  without  the  upper  carina. 
Gncinnati  group  (Eden  to  Richmond)  of  Ohio,  Kentucky,  and 
Indiana. 

103.  L.  samnerensis  Safford.     (Fig.  860,  i,j^  Ordovicic, 
Body  whorl  large,  vertical  below  periphery ;  band  prominent, 

rounded  ;  shoulder  concave  ;  apical  angle  60°  to  73"  ;  no  acces- 
sory carina:. 

Trenton  of  Tennessee,  Kentucky,  and  Minnesota. 

104.  L.  bowdeni  Safford.  (Fig.  862,  a-c^  Ordovicic. 
High-spired  ;  apical  angle  26°  to  34  °  ;  shoulder  concave  below, 

convex  near  suture  from  obscure  carina  ;  band  round,  not  prom- 
inent ;  lower  carina  faint  or  absent ;  umbilicus  covered  by  reflexed 

lip. 
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Upper   Nashville  of  Tennessee ;    Lorraine   and    Richmond  of 
Ohio,  Indiana,  and  Kentucky, 

105.  L.  angustiJia  Billings.     (Fig.  861.)  Ordovicic. 

Large,  with  8  to  lO  strong  volutions,  up  to 
120  mm.  in  height;  apical  angle  33"  to  40°, 
embracing  to  within  two  thirds  shoulder  width 
of  periphery  (to  within  one  third  in  var.  tmn- 
nesotensis  Ulrich  and  Scofield). 

Quebec  group  of  Newfoundland  ;  Trenton 
of  Minnesota  and  Ottawa,  Canada. 
106.  L.  sermlata  Salter.  (Fig.  862,  d,  e,f.) 
Ordovicic. 
Very  sharply  carinate  with  intercarinal 
spaces  deeply  concave ;  shoulder  carina  in 
upper  third,  two  nearly  equidistant  carin-T;  on 
body  whorl ;  final  whorls  generally  free  ;  some 
specialized  varieties  scarcely  coiled. 

Stones   River  beds  of  Minnesota,  Wiscon- 
sin, Illinois  ;    Black  River  of  Wisconsin,  Ten- 
nessee, and  Ottawa  River,  Canada. 
107.  L.  bispiralis  (Hall).  Siluric. 

Apical  angle  about  60°,  whorls  embracing  so  as  to  leave  body- 
space  equal  to  one  half  or  two  thirds  the  shoulder  width  ;  band, 


Fig.   861.     Lopkot 

fira    augistina,  X  %■ 
{After  Billings. } 


FlC.  862.      a-c,  Lopioifira  toiodmi  ;  ,/,  f,   L.  strrul.ita  ;  f,    L.  i,-, ,  hUuo   lar.  /, 
(After  Ulrich,  Pal.  Minn.) 

which  is  concave,  bordered  by  rai.sed  !ine,  and  at  the  center 
the  body  whorl  ;  shoulder  nearly  flat,  with  median  carina,  stri. 
in  young  but  faint  in  adult  individuals,     l-'margination  slight. 
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Guelph  of  Canada  and  New  York,  Upper  Monroe  of  Michigan 
and  Canada. 

108.  L.  adjutor  (Hall).     (Fig.  863.)  Devonic. 
Whorls  of  round  aspect ;  pcripheiy  depressed ;  band  concave, 

margined  by  two  spirals ;  shoulder  and  body  carinx  nearer  to  pe- 
ripheral band. 

Onondaga  of  New  York  and  Ohio. 

109.  L.  tiilix  (Hall).     (Fig.  864.)  Devonic. 


FlO.  863.   Lophospira  adjutt 
(After  Hill,  P«l.  N.  Y.,  V.) 


FiG.  864,      Lephiapira  trilix,  X  2-      (P"t.  N. 

v.,  V.) 


Peripheral  band  tricarinate ;  shoulder  with  strong  median  or 
supra-median  and  sometimes  faint  sutural  carina  ;  body  with  two 
close  set  carina  crossed  by  later  whorls ;  growth  lines  strong, 
lamellose. 

Hamilton  of  eastern  New  York,  Pennsylvania,  Maryland,  etc. 

XXXn.   ScHizoLOPHA  Ulrich. 
Like  Lophospira,  but  with  the  apertural  notch  prolonged  into 
a  long  slit  with  parallel  edges. 
1  lo.  S.  moorei  Ulrich.     (Fig.  865.)  Ordovidc. 


Fig.  865.     Schitelopha  moorii;  a,  latent,  and  b,  umbilical,  liew  of  internal  mold  ;  c, 
specimens  with  shell  preserved.     All  X  %■     (After  Ulrich,  Pal.  Minn.) 

Apical  angle  about  75"  (more  or  less);  whorls  embracing  to 
within  one  half  crone  third  shoulder  width  of  the  angle  ;  shoulder 
and  body  free  from  spirals,  gently  concavo-convex  ;  slit  occupying 
about  one  fifth  of  length  of  last  whorl. 

Lorraine  and  Richmond  of  the  Cincinnati  dome  region. 
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XXXIII.    Phanerotrema  Fischer. 

Turbinate  shells  with  few  rapidly  enlarging  whorls,  developing 

a  shoulder  angle  in  the  later  whorls,  slit  band  deep  on  the  angle 

of  the  last  whorls.     Siluric-Carbonic. 

III.  P.  occidens  (Hall).    (Fig.  866.) 

Siluric. 

Angle  extending  back  through  most 

of  the   whorls,    final   coil  somewhat 

loose ;   shoulder  flat  but  sloping,  with 

strong    revolving   spirals,   cancellated 

by    growth    lines  ;    body   of    whorls 

rounded. 

Niagara  limestone  of  Wisconsin. 

112.  P.  labrosa  (Hall).     (Fig.  867.)  Devonic. 
Large,  last  whorl  very  ventricosc,  angulation  chiefly  on   last 

portion  of  outer  whorl,  spirals  strong  on  all   parts  of  shell,  can- 
cellating  lamella  strong. 

Helderbergian  (Becraft)  of  New  Vork,  etc. 

113.  P.  grayviUensis  N.  and  P.  Carbonic. 


Fig.  866,  Phamrotrtma  oui- 
dim,  XH-  {After  Hall,  aoth 
Mus.  Report.) 


Fig.  867.      Phanerolr. 
of  ibe  shell,  X  J 


sliOllKlfl 


Small,  high-spired;  volutions    all    angula 
concave ;  spirals  strong. 

Coal   measures  of  West  Virginia,   Kentucky,  Illinois,  Inili.i 
Iowa,  Missouri,  Nebraska,  and  Arizona. 
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XXXIV.    WoRTHENiA  DcKoninck. 
Conical,  with  whorls  embracing  part  way  to  angulation,  which 
is  pronounced  and  carries  the  slit.     This  extends  back  one  third 
or  one  fourth  the  length  of  the  whorl;  band  regularly  nodulated 
or  crenulated;  spirals  well  developed.     Carbonic. 
114.  W.  tabulata  (Conr.).     (Fig.  868.)  Carbonic. 


Fic.  S6S.      IVorthenia  tabulata.     (After  White,  ■3th  Ind.  Rep. ) 

Large,  exposed  part  of  whorl  below  carina  equalling  width  of 
shoulder,  and  like  it  flat  or  slightly  concave.  Nodulated  band 
prominent;  spirals  more  subdued.  A  second  carina  on  body 
whorl  at  level  of  suture. 

Coat  measures  of  Pennsylvania,  Indiana,  Illinois,  Missouri,  and 
Texas.     Also  in  Belgium. 


Flo.  869.      iVBrthtnia  subicalaris,  oppoiile  viewa.     (After  Meek  and  Woctheo, 
rU.  PbI.,  If.) 
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115.  W.  subscalaris  (Meek  and  Worthen).     (Fig.  869.) 

Carbonic. 

Large  ;  early  whorls  embracing  to  near  periphery,  later  showing 
space  below  carina  equal  to  shoulder.  Lower  carina  strong; 
spirals  and  nodulations  subdued. 

Coal  measures  of  Illinois  and  Missouri. 

1 16.  W.  speciosa  (Meek  and  Worthen).     (Fig.  870. )      Carbonic. 

o 


Fig.  870.      Worthenia  speciosa  ;  a,  b^  opposite  views,  nat.  size  ;  r,  enlargement  of  part 

of  surface.     (After  Meek  and  Worthen,  Pal.  111.,  II.) 

Less  than  half  the  size  of  the  preceding,  of  seven  or  more  volu- 
tions, whorls  embracing  to  within  half  the  shoulder  width  of  the 
carina ;  slit-bearing  angulation  and  lower  carina  strong  ;  shoulder 
slightly  concave,  with  growth  lines  strengthened  at  regular  inter- 
vals ;  spirals  numerous,  fine. 

Coal  measures  of  Illinois,  Missouri,  and  Oklahoma. 

XXXV.    LiosPiRA  Ulrich  and  Scofield. 

Pleurotomariod  shells  with  low  spire,  subrhomboidal  volutions, 
which  are  flat,  gently  convex  or  slightly  concave  above,  and  not 
infrequently  angular  at  the  edge  of  the  umbilicus.  The  aperture 
is  deeply  notched  and  the  band  is  scarcely  distinguishable.  Ordo- 
vicic. 

117.  L.  micula  (Hall).     (Fig.  871,  a-d?)  Ordovicic. 
Small;  whorls  flattened  and  continuous  in  the  spire,  the  suture 

scarcely  depressed.     Umbilicus  filled  by  reflex  callosity  of  lip. 

Trenton  group  of  Kentucky;  Eden  and  Lorraine  (?)  (Maquo- 
keta)  of  Minnesota,  Wisconsin,  Illinois,  Iowa,  Ohio,  and  Ken- 
tucky. 

118.  L.  progne  (Bill.).     (Fig.  871,  e-g.)  Ordovicic 
Like  L,  micula^  but  about  twice  as  large  or  more. 

Stones  River  and  Black  River  beds  of  Canada,  Kentucky.  Ten- 
nessee, and  Minnesota. 
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119.  L.  vitruTia  (Bill.).     {Fig.  871,  k-k.)  Ordovicic. 

Larger  than  preceding,  with  stronger,  backward  deflected  lines 

of  growth  and  more  strongly  defined  band.     Umbilicus  open  and 


Fig.  871.  a-d,  Lieifira  mieula  (J,  lurface  enlirgenieiil);  t-g,  L-fregHe;  k-k, 
L.  vilruvia  (/'iLod  <(--=  longitudinal  teclioot  tbowiog  hollow  &xis).  (After  Ulricb 
■ndScor,  Pat.  Mien.) 

often  a  third  of  the  diameter  of  the  shell.     Lower  lip  with  tongue- 
ikc  projections. 

Stones  River  to  Trenton  ;  Canada,  New  York,  Tennessee,  Ken- 
tucky, Ohio,  Indiana,  Illinois,  Iowa,  Wisconsin,  and  Minnesota. 
120.  L.  americaaus  (Bill.).  Ordovicic. 

Differs  from  L.  vilruvia  in  more  rounded  lower  lip,  as  shown  by 
lines  of  growth.  Umbilicus  wider  and  less  abrupt  and  without 
angulation. 

In  the  Trenton  limestones  of  eastern  Canada,  New  York,  Min- 
nesota, and  Manitoba  ;  Stones  River  and  Black  River  of  Tennessee, 


Fio.  87a.     Lieifira  mgttiij.     (After  BUlingi.) 


12).  L.  eugenia  (Bill.).     (Fig.  872.)  Ordovicic. 

Shoulder  convex  near  suture,  concave  near  periphery ;  periphery 
elevated  ;  umbilicus  closed. 
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Black  River  of  Canada  (Encampment  d'Ours,  etc.). 
122.  L.  mundula  Ulrich.     (Fig.  875,  a,  b.)  Ordovidc. 

Differs  from   L.   eugenia  in   having  shoulder  wholly  concave, 
peripheral  band  high  and  obtuse,  and  umbilicus  open. 

Black   River  of  Paquette's  Rapids,  Canada ;  Trenton  of  Ken- 
tucky. 

XXXVI.  EucoNiA  Ulrich. 
Subtrochiform  shells  with  nearly  flat  base  and  regular  conical 
spire,  the  suture  scarcely  depressed,  the 
base  umbilicated ;  band  on  upper  side  oi 
peripheral  edge,  mouth  subquadrate.  Or- 
dovicic— Sil  uric. 

123.  E.  ramsayi  (Bill.).  Ordovicic. 

Of  medium  size,  regularly  conic  and  with 
small  umbilicus. 

Beekmantown  of  Canada. 

124.  E.  etna  (Bill.).     (Fig.  873.)  Ordovicic. 
With  wide  umbilicus;  often  large  (2  in.  in  basal  diameter  and 

nearly  same  in  height). 

Beekmantown  of  Newfoundland. 

125.  E.  (?)  pervetusta  (Conrad).     (Fig.  874.)  Siluric. 


FlC.  873.   Euconia  eina- 
A  sm&tt  specimen. 


Small,  with  gently  convex  whorls   (about   four)  embcaciiiL;  1 
ambitus  or  beyond  ;   umbilicus  large  and  deep,  extendint;  to  .ipe: 
Medina  of  New  York. 


.  Ulrich  and  -Scofield. 
olds,    characterized   by 


XXXVII.      EOTO.MAKIA 

Depressed-conical  pleurotomari 

but  not  a  slit,  and  with  the  band  on  the  upper  side  of  the  periph- 
ery; surface  with  simple  lines  of  growth.     Ordovicic-Siluric. 
126.  E.  dryope  Bill.     (Fig.  875.  c-e.)  Ordovicic 
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Shoulder  convex  near  suture,  concave  near  band ;  coiling  some- 
times slightly  loose ;  umbilicus  moderate. 

Stones  River  of  Minnesota ;  Black  River  of  Tennessee. 
127.  E.  vidna  Ulrich  and  Scofield.     (Fig.  875,  f.)        Ordovidc. 


Fig.  875.     a,  k,  Litspira  mundula  ;  i-t,  Et 


dryopt ;  /,  E.  viih 


Like  the   preceding,  but  with   shoulders  flat,  forming  a  cone 
equal  in  height  to  body  of  last  whorl. 

Stones  River  of  Minnesota  and  Wisconsin. 
128.  E.  supracingulata  (Bill.).     (Fig.  876.)  Ordovicic. 


Fig.  876.    Eo/Bi 


i.  X  M-     ( After  Ulrich,  P«l.  Minn.) 


Large ;  whorls  not  embracing  to  periphery ;  shoulders  gently 
convex  ;  notch  deep  ;  umbilicus  large. 

Stones  River  and  Black  River  of  Illinois,  Wisconsin,  Michigan, 
and  Minnesota ;  Pogonip  group  of  Nevada  (?). 
I2g.  E.  areyi  Clarke  and  Ruedcman. 

Siluric. 

Large  and  robust,  with  nearly  flat  shoul- 
ders, a  prominent  band,  and  the  sides  of  the 
body  whorl  nearly  vertical. 

In  the  Guelph  of  Canada  and  New  York-; 
Upper  Monroe  of  Michigan. 
130.  E.  galtensis  (Bill.).     (Fig.  877.) 

Siluric. 

Depressed  conic,  apical  angle  about  100°,  shoulders  nearly  flat, 
whorls  embracing  to  ambitus,  body  portion  receding,  making 
ambital  angle  often  less  than  90°  ;  growth  lines  recurving,  some- 
times strong  on  upper  surface. 


Fig.  877.  Eetomaria 
gatlense.  {AfterWhiteaTei, 
P«l,  Foss.,  HI.) 
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Guelph  of  Canada  and  New  York ;  Upper  Monroe  of  Michigan. 

XXXVIII.   Clathrospira  Ulrich  and  Scofieid. 

Distinguished  from  Eotomaria  by  a  delicate  cancellated  surface 
sculpture,  and  concave  vertical  band  on  the  periphery.     Ordovidc- 
Devonic  (?). 
131.  C.  Bubconica(Hall).     (Fig.  878,  «-<.)  Ordovidc. 

Volutions  flattened  above  and  embradng  nearly  to  the  periph- 
ery of  the  preceding,  under  side  rounded ;  band  sharply  defined, 
covered  by  succeeding  whorls  ;  surface  marked  by  spiral  and  simi- 
lar cancellating  growth  lines. 

Stones  River  and  Black  River  groups  of  Minnesota,  Wisconsin, 

^  f 


,  Ctathrosfiia  subconica;  d-f,   C.   loai.a.      (,-, 
faces.)     (After  Ulricb  and  ScoMd,  Pal,  Minn.) 

Illinois,  Kentucky,  and  Tennessee ;  Black  RJver  and  Trenton  of 
Canada  and  New  York.  Also  doubtfully  in  the  Cincinnati  group 
of  Ohio,  Indiana,  and  Kentucky. 

132.  C.  conica  U.  and  S.     (Fig.  878,  d-f.)  Ordovicic. 

Smaller;  shoulder  concave  or  flat,   body  concave   below  pe- 
riphery, the  concavity  bounded  below  by  an   angulation  or  faint 

Black   River  and  Trenton  of  Minnesota  ;  Trenton  of  Kentucky 
and  Lorraine  of  the  Cincinnati  region. 

XXXIX.    EURYZONE  Koken. 

Round-whorled   PUttrotomarias ,  sometimes   with  slightly  rl.U- 

tened  shoulder  and  with  a  slit  band  near  the  middle  of  the  wliorl 

often   covered  by  the   margin   of  the   succeeding  wliods.     Haiul 

concave,  flat  or  rarely  convex ;  surface  with  fineVevolving  stn.L 
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cancellated  by  lines  of  growth,  rarely  smooth.     Umbilicus  variable. 
Dcvonic. 

133.  E.  rugnlata  (Hall).     (Fig.  879,  a.)  Devonic. 
Last  whorl  greatly  expanding ;  revolving  striie  faint,  generally 

not   preserved ;  band   broad,  concave,  generally  showing  on   all 
volutions ;  slit  moderate. 

In  the  Agoniatite  limestone  horizon  of  the  Marcellus  of  eastern 
North  America  ;  also  in  the  Hamilton  group  (?)  of  New  York, 

134.  E.  itys  (Hall).     (Fig.  879,  A)  Devonic. 
Higher  spire  than   preceding,  volutions  regularly  expanding, 

band  narrow,  partly  covered  by  succeeding  whorls ;  revolving  stria; 
equal  to  transverse  or  stronger,  often  nodose  from  cancellation. 


Fig.  879.      Eurytont  rugulata.  y,x;  E.  ilyi,  XH''  ^-  ludna,  X  Ji-     (Copies 
rrom  Hill.) 

Hamilton  beds  of  New  York,  Maryland,  and  Virginia,  and 
representative  form  at  Falls  of  the  Ohio. 

135.  E.  (Pleurorima)  lucina  (Hall).  (Fig.  879,  *:.)  Devonic. 
Large ;  whorls  rather  more  compressed  vertically  than  in  pre- 
ceding, and  regularly  and  more  rapidly  enlarging ;  band  wide, 
crossed  by  succeeding  whorls  except  in  senile  individuals ;  revolv- 
ing strix  equal  to  or  fainter  than  transverse. 

Onondaga  and  Hamilton  of  western  New  York  and  Falls  of  the 
Ohio. 

XL.    Spiroraphe  Perner. 

Umbilicated  pleurotomarioids  of  depressed-rounded  whorls,  with 
profound  suture  and  subquadrangular  section.  Band  above  suture 
throughout,  forming  strong,  convex  or  flat  spiral.  Growth  lines 
strong,  often  elevated,  strongly  reflected  backwards.  Spiral  sculp- 
ture absent.     Ordovicic-Devonic. 

136.  S.  arata  Hall.     (Fig.  880.)  Devonic 
Whorls  depressed ;    moderate  spire    and  deep  sutures ;   body 

whorl  ventricose  toward  aperture;  umbilicus  not  large;  surface 
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with  strong,  often  elevated  transverse  striae ;  increasing  by  inter- 
calation in  last  whorl. 

Schoharie  grit  and  Onond^a  of  New  York,  etc. 

XLI.    MouRLONiA  DeKoninck. 

Umbtlicated  pleurotomarioids,  with  body  of  whorl  large,  shoulder 

more  or  less  flattened,  forming  conical  or  discoidal  spire ;  band 


Flo.  880.    Spiromphi 
H«U.) 


Oliio,  II.) 


heavy  just  above  the  ambitus;  surface  with   spirals  cancellatitig 
the  growth  lines.     Mississippic— Carbonic. 

137.    M.    mississippiensis    (Wli.    and 
Whit.).     (Fig.  S81.)         Mississippic. 
With    nearly    flat    shoulders :     uhmls 
embracing  to  ambitus,  generally  cover- 
ing band  of  preceding  whorl. 

Kinderhook     of    Iowa;     Waverly    of 
Ohio. 

XLIl.    GVROMA  Oehlcrt. 
Round-whorled  pleurotomarioids   or- 
namented by  revolving  spirals  and  trans- 
verse  ridges.     Band  above   tin;  middle 
Devonic. 


Fig.  8S2.      Gynma 
•ia.     (After  Htll.) 


-apUta. 
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138.  G.  capillaria  (Conrad).     (Fig.  882.)  Devonic 
Turreted,  with  deep  suture,  2-3  strong  spirals  above  the  con- 
cave band,  which  is  also  bound  by  spirals ;  aperture  subrhomboidal. 

Hamilton  of  New  York. 

XLIII.    Bembexia  Oehlert. 

Depressed  subconical  shells  with  angular  volutions  and  concave, 

vertical  or  oblique  band,  situated  on  the  periphery,  with  a  slit  about 

one  fourth  volution  in  length  ;  surface  strongly  striate.     Devonic— 

Mississippic. 

139.  B.  sulcomarginata  (Conrad).     (Fig.  883.) 

Devonic— Mississippic. 
Moderately  high-spired  ;  volutions  embracing  to  base  of  band  ; 


Fig.  SE3.     Bemhrxia sfkemarginala.     (After Hill.) 

shoulder  with  two  revolving  ridges,  one  below  the  suture  and  one 
near  periphery ;  growth  lines  strong,  regular,  even,  and  lamellose. 
Suture  often  canaliculate ;  body  rounded,  with  a  faint  carina  below 
the  band. 

Hamilton  of  New  York,  Maryland,  Virginia,  and  Falls  of  the 
Ohio  ;  Bedford  and  Berea  of  Ohio. 

XLIV.    EucoNospiRA  Ulrich. 

Almost  regularly  conical  shell  with  nearly  flat  (concave  or 
slightly  convex)  base,  with  flat  shoulder,  except  in  the  young  ;  slit 
covers  from  a  third  to  a  fourth  of  the  last  volution,  with  concave 
band  between  sharply  elevated  lines ;  fine  spirals  on  the  later 
whorls.  Mississippic- Carbonic. 
140.  E.  tnrblnifonnis  M.  and  W.     (Fig.  884,  a,  i.)       Carbonic. 

With  slightly  convex  base  and  small  umbilicus  bordered  by  ob- 
scure ridge ;  surface  cancellated  by  fine  spirals  and  oblique  growth 
lines. 
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of  Illinois,  Indiana,  and  Missouri. 


XLV.    Trepospira  Ulrich  and  Scofield. 
Early  whorls  rounded,  later  with  flat  shoulder  embracing  up  to 
the  peripheral  angulation  ;  no  umbilicus,  slit  short,  band  wide  and 
concave  ;  sutural  edge  of  later  whorls  nodose.    Devonic-Carbonic. 

141.  P.  rotalia  Hall.  Devonic. 
Shoulder  of  last  whorls  gently  convex,  nodes  faint. 
Hamilton  of  New  York. 

142.  P.  spluemlata  (Conrad).     (Fig.  884,  c,  d-f.)  Carbonic. 
Shoulders  flat  or  slightly  concave ;  nodes  prominent. 


Fig   S84       a,   i,  Eutonmfi 
ifkamlala  v«r  a ,/, 
after  Ulr  «nd  Sc  ,  Pal   MIdd. 


Coal  measures  of  the  Alleghanies,  Indiana,  Illinois,  Iowa,  Mis- 
souri, Kansas,  and  Texas. 
143.  P.  illinoisensis  (Worthen).     (Fig.  884,  g.)  Carbonic. 

Smaller  than  preceding  and  more  depressed,  with  greater  apical 
angle ;  nodes  smaller,  round,  separated  by  more  than  their 
diameter. 

Coal  measures  of  Kentucky,  Iowa,  Illinois,  Missouri,  and 
Arkansas. 

Family  MURCHISONID^  Koken. 
XLVI.    HoRMOTOMA  Salter. 

Shell  elongate,  consisting  of  from  8  to  14  rounded  or  suban<;ular 
whorls,  the  outer  lip  with  a  broad  and  deep  V-shaped  notch,  but 
no  slit.  Band  near  the  center  generally  obscure,  marginatcd  on 
each  side  by  a  delicate  raised  line.     Ordovicic-Devonic. 
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144.  H.  gracilis  (Hall).     (Figs.  %i$,a-d;  886,  a~d.)      Ordovicic. 

Slender,  small,  and  rather  loosely  coiled,  the  whorls  embracing 
very  little,  generally  rounded  or  slightly  angulated. 

A  number  of  varieties  have  been  •  recognized,  one  or  another  of 
which  occurs  in  most  of  the  Trenton  and  Lorraine  localities  in 


Fig.  885.  a,  Henneloma  graeilU, 
typical  fonn  J  t,  tit.  svbloxa;  e. 
Tar.  mtiltivehiii ;  d.  Tar.  angusla. 


Fig.  886.  a,  Normotoma  grart- 
lit,  pan  of  tig.  a  enlarged  ;  t.  Tar. 
luilaxa,  part  of  i  enlarged,  X  '  - 
t,  ■Dother  jpecimcn  of  tame,  X  '  > 
li.  Tar.  anguito,  X  '- 


eastern  United  States  and  Canada.     It  ranges  as  far  down  as  the 
Stones  River  group,  and  into  the  Chazy  of  Lake  Champlain. 
145.  H.  salteri  Ulrich.     (Fig.  887,  c,  d.)  Ordovicic. 


Fig.  887.      a,  Hormetoma  tilliiinfla;  b,  H.  Irtnlonmiis  :  r,  d,  H.  satltti. 
(After  Ulrich,  Pal.  Minn.) 

Large,  and  with  greater  apical  angle  than  H.  gracilis ;  whorls 
embracing  to  two  thirds  or  less  shoulder  width  ;  faint  subsutural 
band  present. 

Black  River  of  Paqucttes  Rapids,  Canada  (var,  canadensis)  and 
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Tennessee  (var.  tennesseensis) ;  Trenton   of  Kentucky   (also   var. 

nitida). 

146.  H.  beUicincta  (Hall).     (Fig.  887,  a.)  Ordovicic. 

Stout,  with  rapidly  enlarging  whorts,  whose 
diameter  is  about  twice  their  height ;  apical 
angle  42°  to  50°  ;  small  umbilicus  and  flat 
band. 

In  the  Trenton  limestone  of  New  York  and 
Canada ;  also  in  Minnesota,  etc.  A  great 
number  of  forms  have  generally  been  identified 
with  this  species,  the  Murchisonia  bdlicincta  of 
Hall. 
147.  H.  trentonensis  U.  and  S.      (Figs.  887, 

b;   888.)  Ordovicic. 

Longer  and  more  slender  than  preceding, 
apical  angle  averaging  35°.  Commonly  con- 
founded with  H.  bellicincla  Hall. 

Occur  generally  as  internal  moulds  in  the 
Trenton  limestone  of  New  York  and  Canada, 
Also  in  Minnesota  and  Illinois,  Kentucky, 
and  Tennessee,  though  rarely. 

148.  H.  major  (Hall).     (Fig.  889.)  Ordovicic. 
I.arge,  apical  angle  about  25°  ;  generally  preserved  as  internal 

molds.  In  these  the  suture  is  deep,  with  an  angulation  on  the 
upper  side  of  the  whorl  and  a  flat  space  beyond  this.  In  the  shell 
the  whorls  embrace  far  up  on  the  preceding  one, 

Trenton  (Galena)    of   Minnesota,   Wisconsin,    Iowa,   Missouri, 
Dakota. 

149.  H.  subcarioata  Grabau.  Siluric. 
Differs  from  H.  salteri  in  its  looser  coiling,  the  exposed  body  of 

whorl  being  often  half  again  as  wide  as  the  shoulder  and  bearing 
a  faint  indication  of  a  lower  spiral. 

In  the  upper  Monroe  of  Michigan.  Ohio,  and  Ontario. 

150.  H.  desiderata  Hall.    (Fig.  890.)  l)c\oiiic. 
Large,  slender,  embracing  to  within  one  half  or  hvo  tliirds  the 

shoulder  width ;  shoulder  flat  above,  gently  convex  near  baiul, 
which  is  flattened  or  slightly  concave. 

Onondaga  of  Falls  of  Ohio  and  New  York  (?). 


Fig.  888.  HerauHe- 
ma  IrittttHtnsit.  (Afiei 
Ulrich  and  Scof.,  P«l. 
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Fic.  S89. 

151.  H.  (Hormotomliia*)  maia  (Hall).     (Fig.  891.)         Devonic. 
Whorls  embracing  more  strongly,  shoulder  more  convex,  lines 
of  growth  strong ;  a  faint  carina  close  to  the  suture  and  another 
in  the  middle  of  the  band.     Onondaga  limestone  of  Ohio. 


FlQ.  S90.  Hgrmaloma  dtiidfrala,  TManV  FiG.  S9I.  Hormetetna  (Hornoti- 
uze  and  pari  of  a  whorl  enta^ed.  (After  mina)  maia,  Datunl  siie  and  ■  single 
Hall,  Pal.  N.y.,V.)  whorl  enlaiged.    (After  Pal.  N.Y.,V.) 
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XLVII.   CfELiDiuH  Qarkeand  Ruedemann.     {Ccelocaulus, 
Oehlert.) 
DifTers  from  Hormotoma  in  greater  length  and  more  numerous 
depressed  whorls  and  perforated  axis,  small  umbilicus  and  rounded, 
not  produced  aperture.     Ordovicic-Devonic, 
152.  C.  linearis  (Bill.).  Ordovicic. 

More  strongly  embracing  than  the  next,  suture  almost  obliterated 
Beekmantown  of  Mingen  Islands. 
I  S3-  C.  oehlerti  U.  and  S.     (Fig.  893,  a,  b.)  Ordovicic. 


Fig,  Sga.  CxIiJium  macrospira,  longitudinal  seclirin,  sluiwing  perfciralc  nji- 
Iwo  more  or  less  ■complele  shells,  showing  form  and  surface  cliaocler.  (Afier  C 
and  Ruedemann,  Mem.  N.  V.  Stale  Museum,  V.  | 

Of  numerous  (30  ?)  closely  embracing  compressed  whorls,  11 
fng  an  apical  angle  of  12°. 

Galena  of  Illinois. 
154.  C.  macrospira  (Hall).     (Fig.  892.)  Sih 

Large,  apical  angle  20°  to  25°,  early  vvliorls  embracing  to  wi 
one  half  shoulder  width  or  less,  later  ones  to  tvco  thiids  simu 
width  or  wider;  periphery  subangular  with  faint  band;  .■^iiif 
above  and  below  gently  convex. 

Guelph  of  Canada,  New  York,  Wisconsin,  etc. 
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XLVIII.   SoLENOSPiRA  Ulrich. 

Small  shells  differing  from  Harmotoma  in  the  small  apical  angle, 
the  compressed  character  of  the  whorls,  the  surfaces  of  which 
are  mostly  flattened  and  divided  by  a  prominent  median  band,  de- 
pressed between  sharp  spirals,  with  or  without  other  ridges  ;  mouth 
without  slit.     Ordovicic-Mississippic  (?). 

155.  S.  prisca  (Bill.).  (Fig.  893,  c.) 
Apical  angle  about  14°  ;    shoulder 

and  body  flat  or  gently  concave  ;  band 
wide,  carinae  prominent,  a  third  carina 
below  the  periphery,  covered  by  later 
whorls. 

Beekmantown  of  Mingen  Islands ; 
Stones  River  of  Minnesota,  Wisconsin, 
and  Tennessee. 

156.  S.  pagoda  (Salter).  (Fig.  893, 
rf,  ^.)  Ordovicic. 
Differs  from  the  preceding  in  having  erH;  c,  SoUnospira  prisca ;  d,  S, 

an  additional  carina  just   below  the^i^^*'  ^,cnUrgemcntof  part  of 

.«       1  'It*        same.     (After  Ulrich  and  Scofield, 

suture,   the  lower  canna  also   bemg  « ,  ^,     ^ 
commonly  visible  above  the  suture. 
Black  River  of  Minnesota  and  Canada. 

157.  S.  minuta  (Hall).  Siluric. 

Minute,  apical  angle  about   17^,  shoulder  and 

body  gently  concave ;    carinas  only  two,  sharp  and 
margining  the  median  band. 

Manlius  limestone  of  New  York  ;   Lower  (and 
Upper  ?)  Monroe  of  Michigan. 

158.  S.  (?)  turriteUa  (Hall).    (Fig.  894.) 

Mississippic. 

Small,  slender,  with  narrow  shoulder  and  two  or 
more  spirals  below  the  band. 

St.  Louis  (Spergen)  of  Indiana. 


Fig.  893.     a,  b^  Ccelidium  oehl- 


Fig.  894. 
Solenospira  f 
turritella.(hiitt 
Whitfield,    Am. 
Mus.  Nat.  Hist. 
BuU. ) 


Family  EuoMPHALiDiE  de  Koninck. 

XLIX.   Straparollina  Billings. 

Shell  small,  spirally  coiled,  spire  low,  whorls  rounded,  umbilicus 
of  moderate  width.     Cambric-Ordovicic. 
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159.  S.  remota  Bill.  (Fig.  895,  a.  A.)  Cambric. 
Small,  with  low  spire  of  three  whorls  sometimes  slightly  angular 

at  outer  margin  ;  height  4.5  to  6.75  ram.,  width  6.75  to  9  mm. 

Lower  Cambric  (Etcheminian)  of  Newfoundland  and  eastern 
Massachusetts. 

160.  S.  primaTa  (Bill).  (P/atyceras  primavum  Bill.)  (Fig. 
89S,  c.)  Cambric. 
Minute ;  spire  depressed ;  last  whorl  partly  free,     (Some  spec  - 


Fig.  895.     a,  i,  StrafanlliHa  nmota  ;  t,  S.  primavum.     (After  Walcoll,  lotb  Ann. 
Rep.  U.  S.  C.  S. ) 

mens  show  deep  dorsal  sinus,  while  others  appear  to  be  without 
it  (Massachusetts).  These  may  represent  distinct  groups  of 
phylogeronlic  shells  in  which  the  power  to  coil  becomes  obsolete.) 
Lower  Cambric  (Geoi^ian)  of  Quebec,  and  Troy,  N.  Y.  Etch- 
eminian of  eastern  Massachusetts. 

L.  Straparollus  Montfort. 
Shells  varying  from  broadly  turbinate  to  discoidal,  \vith  rounded 
whorls  without  sinus,  and  with  broad  umbilicus.    Siluric(?)-Jurassic. 
161.  S.  clymenioides  Hall.    (Fig.  896.)  Devonic. 


Flc.  896.      Slraparollm  dyminioidti. 
(After  Ha]],  N.  Y.,  V. )  (Copy  froi 

Four  to  five  gently  enlarging  volutions  almost  in  samt  jik 
slightly  compressed  ;  diameter  i  to  2  inches. 

Schoharie  of  New  York  ;  Decewville  of  Canada, 
162.  S.  rudis  Hall.     (Fig.  897.)  Dcvo 
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More  rapidly  enlarging;  volutions  less  rounded  below;  striae 
often  fasciculate  and  irregular, 

Hamilton  of  New  York, 
163.  S.  cyclostomus  Hall.     (Fig.  898.)  Devonic 


Upper  Devonic, 
t  gently  enlarging. 


Fig.  898.     Slri^rallm  cyclotlomut.     ( After  Hall,  Geol.  Iowa,  I.,  2.) 

Low-spired,  of  five  or  six  round,  gradually  increasing  smooth 
volutions  with  circular  aperture. 
Hamilton  of  Iowa. 

164.  S.  hecale  Hall. 
Similar  to  S.  rudis,  but  with  the  whorls  mc 
Chemung  of  New  York  and  Pennsylvania. 

165.  S.  ammon  Wh.  and  Whitf.     (Fig.  S99.)  dfiQ 

Mis^ssippic.        ^"i^"" 
Small ;    whorls  round,  rising  but  little  above  plane     Fig.  899. 

of  volution.  „'^"^7A(Ur 

Kinderhook  and  Burlington  of  Iowa  and  Missouri;  Key«.) 

also  western  New  York, 

166.  S.  planispira  Hall.     (Fig.  900,  a,  b.)  Mississippic. 


(Afler  Whitfield.  Am. 


Small,  with  flat  or  scarcely  concave  spire  of  5  or  6  slender,  very 
gradually  enlarging,  rounded,  smooth  volutions, 

St.  Louis  beds  of  Indiana. 
167.  S.  spergenenais  Hall.     (Fig.  900,  c-e.)  Mississippic. 

Early  whorls  flat,  later  slightly  depressed,  umbilicus  deep. 

St.  Louis  of  Indiana  and  Missouri. 
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LI.    Phanerotinus  Sowerby. 
Like  StraparoHus,  but  with  the  whorls  disconnected,  forming  an 
open  spire.     Devonic-Carbonic. 

«i68.  P.  lazus  Hall.     (Fig.  901.)  Devonic. 

Whorls  round,  gently  enlat^ng  in  very  loose 
spiral  almost  in  same  plane. 
Onondaga  and  Hamilton  of  New  York, 
169.  P.  eboracensia  Hall.    (Fig.  902.) 
Devonic. 
F10.901.  Phantro'      Like  StraparoUus  rudis,  but  loose-coiled,  often 
M Ji'   """  ^"  showing  scars  of  attachment  of  foreign  objects. 


Hamilton  of  New  York. 
170.  P.  paradozas  Winchell.     (Fig.  903.) 


Mississippic. 


FlC.  903.     PAantrelmm  tbot 
H«II,P»1.  N.  Y.,  V.) 


(After  FlU.  9OJ.      PhaniroHnus par.i- 

doxus.   (AflerHalI,rBl.N.V..V.) 


Like  P.  laxus,  but  the  inner  whorls  depressed  below  plane  of 
outer,  and  less  loosely  coiled. 

Kinderhook-Burlington  of  Iowa  and  Missouri, 


LII.    Ophileta  Vanuxcm. 
Shells  with  depressed  spire  and  fiat  base,  consisting 


of  r 


whorls  which  enlai^e  very  slowly  and  are  in  contact  throughout. 
They  are  Rattened  or  gently  convex  on  the  under  side,  and  have  a 
faint  lower  and  stronger  upper  keel,  the  latter  ending  in  a  deep 
>-shaped  apertural  notch.     Ordovicic. 
171.  0.  COmplanata.     {0.  compacta  Salter.)     (Fig.  904.) 

Ordovicic. 
Of  numerous  whorls,  flat  on  the  lower  and  strongly  concave  on 
the  upper  side,  outer  face  flat  and  nearly  vertical,  upper  surface 
sharply  keeled.     Diameter  i  to  i  J^  inches. 
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In  the  Bcekmantown  (and  Upper  Potsdam  ?),  widely  distributed 
throughout  North  America,     Also  European. 


Fig.  904.     Ofihiltia  eomplanala.     UmbilicBl  (i)  and  upper  view ;  a.  outer  keel ;  d, 
iDoeT  angle.     (After  Sailer,  Can.  Org.  Rem.,  Dec,  I.) 

172.  0.  bella  Bill.     (Fig.  905.)  Ordovicic. 

Whorls  more  rounded  than  preceding,  basal  portion  less  flat, 
spire  less  sunken,  fewer  whorls,  upper  keel  nearly  central ;  growth 
lines  coarse,  subsquamose. 

Div.  P,  Quebec  group,  Newfoundland. 


Fig.  905.     Ofhilfta  tilla.     (After  BilliQga.) 


LIII.    Ophiletina  U.  and  S. 

Like  Ophiltla,  but  with  a  distinct  slit-tiand  on  the  upper  carina. 
173.  0.  sablaxa  U.  and  S.     (Fig.  906,  a,  b,)  Ordovicic. 

Small,  flat  above,  concave  below  (reversed  in  var.  depressa),  final 
whorl  free ;  upper  surface  with  two,  outer  with  one  median  carina, 
a  fourth  at  the  baso-lateral  angle. 

Stones  River  of  Minnesota,  Wisconsin,  and  Illinois ;  varieties 
in  Tennessee  and  Trenton  of  Minnesota. 


6s8 


NORTH  AMERICAN  INDEX  FOSSILS. 


LIV.    EccYLiOPTERUS  Remclc. 

Contiguous  or  disconnected  whorls  with  the  structure  of  OphiUta 
but  with  the  upper  carina  drawn  out  into  a  thin  vertical  "collar," 
which  is  not  always  preserved.     Ordovicic. 
174.  E.  beloitenais  U.  and  S.     (Fig.  906,  c-f.)  Ordovicic. 

Rapidly  enlarging,  whorls  in  contact,  coiling  nearly  in  same 
plane,  outer  surface  convex,  moderately  high  collar. 

Stones  River  of  Wisconsin  and  Kentucky. 


"b  ^^P 


Flu.  906.  a,  b,  Ofhihtina  sublaxa  (*,  enUrgfoieni  of  surface);  <-t,  Eicylii'pitrii 
bthiltmii;  /,  g,  E.  mufniniii  (£■  =  seclion ) ;  A,  i',  Hilkolema  planulata ;  j,  i,  H. 
Iiitnessiinsis.     (After Ulr. &  Sc,  P»l.  Minn.) 

175.  E.  owenensis  Meek  and  Worthen.     (Fig.  906,/,  f.) 

OrdoWcic. 
Smaller,  with  the  sides  flat,  and  the  collar,  when  preserved,  very 
high  and  thin. 

Galena  (Trenton)  of  Minnesota  and  Illinois. 

LV.    Helicotoma  Salter. 

Differs  from  Ophiltta  in  having  a  low  spire  rising  above  the 

outer  volution,  a  deep  umbilicus,  and  the  whorls  rounded  on  thu 

under  side.     The  carina  is  generally  high  and  sharp.     Ordovicic- 

DcvonLc(?). 

176.  H.  planulata  Salter.     (Fig.  906, //, /.)  Ordo\icic. 
With  three  to  six  strong,  simple  or  double  spirals  on  the  outer 

side  of  the  whorls. 
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Black  River  of  Paquettes  Rapids,  Canada  j  Trenton  of  Mis- 
souri ;  Stones  River  of  Illinois  (var.  robusta).  A  somewhat  lower- 
spired  form,  with  wider  and  shallower  umbilicus,  deeper  notch,  and 
fainter  spirals  {ff.  umbiluata  U.  and  S.)  occurs  in  the  Stones  River 
of  Minoesota,  Wisconsin,  and  Illinois. 

177.  H.  tenneaseensia  Saffbrd.     (Fig.  906,/ *.)  Ordovicic. 
Like  the  preceding,  but  without  the  spirals;  suture  slightly 

canaliculate. 

Very  abundant  in  lower  Stones  River  of  Tennessee,  also  in  Black 
River ;  Stones  River  and  Black  River  of  Kentucky.  {H.  planul- 
atoides  Ulrich.) 

LVI.  Pleuronotus  Hall. 

Shells  with  flat  or  concave  spire  and  broad,  shallow  umbilicus ; 
apertural  notch  deep ;   a  distinct 
revolving  band  present.  Siluric(?) 
— Devonic. 

178.  P.  decewi  Billings.     (Fig. 

907.)  Devonic. 

Large,  spire  flat  or  gently  con- 
cave, of  three  or  four  volutions, 
periphery  in  adult  flat  and  sepa- 
rated from  the  upper  surface  by 
a  strong  carina. 

Onondaga  of  New  York,  Can- 


Fic.  907.  PltttroHotHS  dieiTin.    (Arier 
Hall.) 


ada,  Ohio,  Michigan,  and  elsewhere. 


LVII,    EuoMPHALOS  Sowerby, 
Shells  with  flat  or  low  spires,  angulate  and  carinate  above,  but 
without  marked  notch  as  in  Pleuronotus.     Young  like  StraparoUus. 
Carbonic. 

179.  E.  latns  Hall.     (Fig.  908.)  Mississippic. 
Of  about  four  or  five  volutions,  spire  very  little  elevated,  upper 

surface  obliquely  flattened  inside  of  carina,  outer  margin  angulate 
and  subcarinate ;  inner  abruptly  elevated  and  somewhat  carinate 
at  suture  line ;  base  broadly  umbilicate. 

Burlington  of  Iowa,  Illinois,  Missouri ;  Waverly  of  Ohio. 

180.  E.  slmilis  M,  and  W,     (Fig.  909.)  Mississippic. 
Small,  subdiscoidal,  spire  fiat  in  var.  planus,  otherwise  slightly 
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elevated  ;  angulation  nearly  median  as  viewed  from  above.    Diame- 
ter one  third  inch  or  less. 


Fig.  90S.     EuomfhalHS  /aim.     (After  Keyes. ) 

St.  Louis  of  Illinois;  Maxville  of  Ohio  ;  Batesville  of  Arkansas. 
181.  £.  planidorsatas  M.  and  W.     (Fig.  910.)  Mississippic. 


Fig.  909.     Euemphalm  imilu.     (After  Whitfield,  N.  Y,  Acad.  Sci.  Trans.) 

Similar  to  the  preceding  but  about  an  inch  in  diameter;  angu- 
lation somewhat  nearer  to  periphery. 
Chester  of  Illinois,  Missouri,  etc. 


FlO.  910,     Euomphalui planidersalus,      (Aflet  Meek  and  Worlhen.  I'al.  111..  II.) 

182.  E.  pernOdosttS  M.  and  W.      (Fig.  91 1.)  Carbonic. 

Large,  up   to   two  inches  in    diameter.     Spire    flat,  shoulder 
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strongly  concave,  outer  mai^n  angulated,  lower  with  row  of  blunt 
nodes. 

Coal  measures  of  Illinois,  Iowa,  Missouri,  and  Arizona. 
183.  E.  catilloldea  Conrad.     (£.  iubrugosus  M.  and  W.)    (Fig. 

912.)  Carbonic, 


Fig.  911.     Evempkaluj  ptmedosut,  upper  ijde,  profile  and  under  tide,  X  M-     (Aftei 
Meek  and  Worthea,  Geol.  III.,  V.) 

Rather  small,  strongly  carinate  both  above  and  below,  carina 
subrugose ;  base  rounder,  wider  than  shoulder;  outer  portion  of 
whorl  depressed  below  carina. 

Coal  measures  of  Indiana,  Illinois,  Iowa,  Kansas,  Missouri, 
Nebraska,  Eureka  district,  Nevada. 


Fig.  913.     Euomfikalui  calUloidts.     (Arter  White,  ijih  Ind.  Rep.) 

184.  B.  Sttbqoadratus  M.  and  W.     (Fig.  913.)  Carbonic. 

Up  to  an  inch  or  more  in  diameter ;  upper  carina  strong,  nodose ; 


Fig.  913.     Euampkalui  subquadratm.     (After   Meek  and  Wonhen,  111.  Geol.,  V,) 
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lower  less  strongly  marked ;  a  third  carina  on  outer,  nearly  flat 
portion  of  whorl,  nearest  to  upper  carina.  Otherwise  as  in  the 
preceding. 

Coal  measures  of  Ohio,  Illinois,  Missouri,  Arkansas,  Texas. 

LVIIl.     Calaurops  Whitfield. 
Inner  whorls  forming  a  low  spire,  embracing  up  to  the  angula- 
tion, which  is  pronounced ;  last  whorl  free  and  becoming  straight. 
Ordovicic. 
185.  C.  lituifomiis  Whitf.     (Fig.  914.)  Ordovicic. 


Fig.    914.       Calauro/'i   Uluiformis,     two    liews    wilh    eross-seelion,    X    ?i-       (-Vl'ler 
Whilfield,  Bull.  Mus.  Comp.  ZoOl.) 

Inner  portion  of  about  two  and  one  half  volutions,  depressed- 
convex  to  flat ;  angulations  less  pronounced  on  free  whorls,  which 
curve  to  a  larger  radius  and  then  grow  straight.  Surface  witli 
coarse  wrinkles  alternating  with  finer  growth  lines. 

In  the  Upper  Beekmantown  or  Ft.  Cassin  beds  of  the  Lake 
Cham  plain  region. 

LIX.    EccvLiOMPHALus  Portlock. 
Shells  of  loose  coiled  or  disjointed  spirals  in  a  plane,  like  Pluuh- 
rotinus,  but  with  a  well  developed  though  shallow  apertural  nntcli, 
and  more  or  less  strong  upper  keel.     OrdovLcic-Devonic(?). 
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186.  E.  distans  Bill.     (Fig.  915.)  Ordovidc. 

A  loose,  regularly  spiral  coil  of  two  or  more  slender  whorls, 
separated  by  about  once  and  a  half  their  diameter ;  upper  side 
carinate,  others  rounded. 

Quebec  group  (Beekmantown)  of  Newfoundland, 


Fig.  915.     EisyHomphatus  dtUans,  lower  sMe.     (After  Billings. ) 


187.  E.  undolatns  Hall.     {Fig.  916.)  Ordovicic. 

Whorls  more  distant  and  more  rapidly  increasing  than  in  the 
preceding  ;  section  subtriangular  or  ovate-triangular,  a  broad  sinus 
in  the  upper  lip.  Surface  often  indented  from  attachment  of 
foreign  objects.     Inner  whorls  often  cut  off  by  imperforate  septa. 

Stones  River  of  Minnesota,  Wisconsin,  Illinois,  and  Tennessee. 


Fie.  916.      Eccyliompkalui  undu-  FlO.  917.      Eftylienfihalm  triangulus,  in- 

lalut.   (After  Ulrich  and  Scof.,  P*l.         Icrnal  mold,  thawing  the  collar  but  raiatly. 
Minn.)  (After  Ulrich,  Pal,  Minn.) 

188.  E.  triacgulus  Whitf.     (Fig.  917.)  Ordovicic. 

Veiy  loose  coils,  one  and  one  half  volutions  rather  rapidly  en- 
larging ;  keel  sharp  and  prominent,  often  forming  a  collar,  upper 
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surface  concave,  lower  rounded  ;  notch  moderate.  (This  parallels 
EcciliopUrus  in  the  development  of  the  high  collar,  and  some 
place  it  in  that  genus.) 

Beekmantown  of  New  York,  Vermont,  and  Canada. 

LX.  Maclurea  Leseur.     {Maclurites  Leseur.) 
Shell  a  left-handed  or  sinistral  coil  of  few  rapidly  enlarging 
whorls,  the  spire  flat,  and  the  base   somewhat   prolonged   and 
umbilicated.     Ordovicic. 
189.  M.  magna  Leseur.     (Figs.  918,  918,  A)  Ordovicic. 


Large,  of  about  six  whorls,  obtusely  angular  at  outer  edge, 
breadth  more  than  twice  the  height ;  upper  surface  of  whorls 
gently  convex;  operculum  long,  parallel-sided  with  nucleus  in 
center  of  upper  side, 

Chazy  (middle)  of  New  York,  Virginia,  Kentucky.  Michigan, 
and  other  southern  and  western  localities. 

190.  H.  bigabyi  Hall.    (Fig.  919.)  Ordovicic. 
Medium-sized,   diameter  about    twice   the   height.     Umbilicus 

large  and  abrupt,  exposing  about  half  of  each  of  inner  whorls. 
Growth  lines  cancellated  on  periphery  by  revolving  lines.  Optr- 
cutum  with  nucleus  at  upper  inner  angle. 

Stones  River  of  Wisconsin,  Illinois,  and  Tennessee. 

191.  M.  logani  Salter.      (Fig.  920.)  Ordovicic. 
Up  to  lYi  inches  in  diameter,  of  few  rapidly  enlarging  whorls, 

the  width  of  the  outer  whorl   being  about  three  times  that  of  llic 
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Via.  918,  A.     Mailurta  magna,  a,  b,  (,  upper,  lower  and  ude  view  of  a  cbaracter- 
iilic  shell,  X  yi  ;  ■'■/.  3  "iewjof  large  operculum,  X  Ji-     (After  Raymond.) 


whorl  next  adjoining ;  upper  surface  almost  flat,  outer  surface  of 
whorls  with  deep  revolving  grooves.  Operculum  with  nucleus 
near  rim. 

Black  River  (7)  of  Ottawa  River  region  in  Canada,  also  European. 


Fig.  gig.     Madurta   ii^siyi,  X  }i-     Upper,   pnrfle  and   umbilical  1 
Ulrich,  Pal.  MiDD.) 
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192.  M.  (Maclurina*)   manitobaensis  Whiteaves.     (Fig.   921.) 

Ordovicic. 
Maximum   diameter  8  yi   inches,   proportionately  low,  whorls 


Flo.  930.     Mailuria  hgani,  X  ^-     Young  with  operculam  in  plic«     operculum 
■dalt ;  nmbilicBl  view  of  lirn  specimea.     (After  Sailer  Ciu   Org   Rem     I  ) 


slowly  increasing  in  diameter;  umbilicus  moderate;  upper  side 
with  periodic  growth  constrictions. 


Fig.  911,     Madurea  (Miilurina)  n 

Trenton  of  Minnesota  and 
elsewhere. 
193.  M.  (Maclurina)  cuneata  Whitf.     (Fig.  922,)         Ordovicic, 


•iaimis.X^i-    (AflerUlrieh,  Pal.  Minn.) 
localities  in  Manitoba  and 


Fig.  913.     Medurca  {Maclurina)  cuntala.,  X  'U     (Afler  Ulricli.  Vs\.  M 


*  Maclurina  is  sepsraled  from  Madurea  by  L'lrjcli  and  Scofitld  cm  :i 
absence  of  the  muscular  projections  on  the  insi>ie  of  the  operculum  clinra 
true  Macturea  (see  Fig.  gio). 
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Medium-sized,  with  small  umbilicus  and  regularly  sloping  under 
sides. 

Trenton  (Galena)  of  Minnesota,  Wisconsin,  and  Iowa,  Similar 
though  lai^er  specimens  occur  in  the  limestones  of  Lower  Trenton 
age  in  the  Big  Horn  and  Black  Hill  regions. 

Family  Trocbotubbinid-e  Kokcn. 
LXI.   Omphalotrochus  Meek, 
Large  and  ponderous  euomphalids,   with    high  spire,   whorls 
touching  slightly,  aperture   oblique,   with   upper   lip   projecting. 
Shoulder,  and  sometimes  also  the  periphery,  flattened  or  concave. 
Mississippic-Carbonic. 
194.  0.  sprlngralensis  White.     (Fig.  925.)  Mississippic. 


913.      Omphatolnnhus  springvaltnsU.      (Arier  Kcyea. ) 


Whorls  rounded,  except  for  a  slight  flattening  of  the  shoulder; 
gradually  enlarging;  height  55  mm.,  basal  diameter  70  mm. 
Kinderhook  and  Burlington  of  Iowa  and  Missouri. 

LXII.    PoLEUHiTA  Clarke  and  Ruedemann. 
Small,  and  with  the  round  whorls  merely  touching,  and  strongly 
marked  by  spirals.     Siluric. 

195.  P.  scamnata  CI.  and  R.     (Fig.  924,  ^.)  Siluric. 
With  numerous  sharp  spirals  ;  faint  transverse  markings. 
Guelph  of  New  York  and  Canada.     Monroe  of  Michigan  ? 

196.  P.  crenulata  (Whiteaves).     (Fig.  924,  a.)  Siluric. 
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Few  and  coarser  spirals  ;  strong  transverse  sculpture. 
Guelph  of  New  York  and  Canada. 


Fig.  9*4-     a,    Poltnmita  trtnulata:  b,    P.   uamnala   (right),      (After  aute  and 
RueiJeoiinQ,  Guelph  Fauna.) 

LXIII.    Cyclonema  Hall. 
Shell  of  ventricose  whorls,  turbinate  qr  conical,  with  numerous 
spirals,  an  oblique  aperture,  and  a  thickened,  reflected,  and  flat- 
tened or  excavated  columellar  lip  and  no  umbilicus.     Ordovicic- 
Devonic 
197.  C.  biliz  Conrad.     (Fig.  925,  a,  b.)  Ordovicic. 


Fig.  915,     a,  A,  Cydoatma  bilix .-  c,  d,  C.  mc.liaU :  r-f,  C         n  n 

iBSUM.-j,  C.iubluvc.      (After  L"lridi\  Sculkll    la      M         ) 
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Whorls  embracing  to  ambitus ;  suture  slightly  excavated ; 
shoulder  nearly  flat ;  spirals  comparatively  simple,  an  intercalated 
series  occurring  on  the  body  whorl ;  sharp  oblique  lines  of  growth, 
often  strongly  marked  and  crowded. 

Richmond  group  of  Indiana,  Ohio,  Illinois,  and  Minnesota. 

198.  C.  mediale  Ulrich.     (Fig.  925,  c,  d.)  Ordovicic. 
Whorls  more  ventricose  than  preceding,  spirals  coarser,  suture 

shallow. 

Lower  and  Upper  {C.  kumorosum)  I-orraine  of  Ohio,  Kentucky, 
and  Indiana.  In  those  of  the  upper  beds,  the  whorls  embrace 
more  strongly,  the  form  becoming  more  compact  and  wider  angled 
(C".  kumorosum  Ulrich,  Fig.  925,  c~g). 

199.  C.  Tarlcosum  Hall.     (Fig.  925,  A,  i.)  Ordovicic. 
Round-whorled,    primary   spirals    coarse,    with    several    finer 

between. 

Trenton  of  Kentucky,  Tennessee,  Michigan,  etc. 

200.  C.  subUeve  Ulrich.     (Fig.  925,  j.)  Ordovicic. 
Similar  to  C.  mediale  but  with  spirals  more   or  less   obsolete 

especially  on  the  shoulder. 

Lower  Lorraine  of  the  Cincinnati  dome  region. 

LXIV.    Trochonema  Salter. 
Turbinate  shells  with  angulated  whorls  and  a  wide  peripheral 
band  bounded  by  more  or  less  sharply-defined  carinse.     Addi- 
tional  carina  at  suture  and  umbilicus  often  present.     Aperture 
oblique  and  umbilicus  wide.     Ordovicic— Sil uric. 


Fig.  936.     a,  i,  Tmchimtma  umbilicalum ;  c,  d,  T.  umbiliialum  tot.     (Aflei  Ulrich 
■ndScofieM,  Tsl.  Minn.) 

201.  T.  umbilicatum  Hall.     (Fig.  926.)  Ordovicic. 

Shoulder   flat   or  slightly   concave ;  peripheral   band  vertical, 

rarely  concave ;   umbilicus  bounded  by  well-marked  angulation. 
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between  which  and  the  peripheral  band  is  a  nearly  flat,  sloping 
surface.     Last  whorl  oflen  partially  loosened. 

Trenton  of  Canada,  New  York,  Kentucky,  Tennessee,  Wiscon- 
sin, and  Illinois.     Several  varieties  are  recognized. 


Fio.  917.     Trochontma  itioitenst.     |, After  Ulrich,  P«I,  Minn.) 

202.  T.  beloitense  Whitf.     (Fig.  927.)  Ordovidc 

More  rapidly  expanding,  higher  volutions,  thicker  test,  coarser 

surface  markings,  more  prominent  angles,  and  smaller  umbilicus. 


Fig.  9»8.     a,b,Tri,chBHema  vagram:  c,J,   T.   {Eu. 
nima)  fttlchillum  ;  g,k,  T.  (Gyroatma)  duplitalwi 


Stones  River  of  Minnesota,  Wisconsin,  and  Illiiii 

203.  T.  vagrans  U.  and  S.     (Fig.  928,  a.  Ik) 
Similar  to  T.  beloitense,  but  whorls  somewhat  n\< 

the  last  more  than  half  free. 

Stones  River  group,  Minnesota. 

204.  T.  (Eunema)  nitidum  Ulrich.     (Fig.  928,  c.  1 


/)       Ordoi 
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Small,  high-spired,  shoulder  concave,  lower  peripheral  carina 
obsolete.  In  71  salteri  U.  and  S.  the  spire  is  still  higher  (less 
embracing),  and  the  lower  peripheral  carina  almost  as  strong  as 
the  upper. 

Trenton  of  Minnesota  {T,  salteri) ;  Utica  of  Cincinnati  region  (7*. 
ntHdum), 

205.  T.  (Gyronema)  pulchellum  Ulrich  and  Scofield.  (Fig. 
928,  e,  /.)  Ordovicic. 
Small,  rather  high -spired,  with  apical  angle  about  85°.     In  the 

body  whorl    occurs  a  spiral  on   the  shoulder  near  the  suture, 
between  the  two  peripheral  ones,  and  five  or  six  on  the  basal  por- 
tion of  the  whorl.     Intercarinal  space  convex. 
Black  River  of  Minnesota  and  Kentucky. 

206.  T.  (G3n:onema)  duplicatum  U.  and  S.     (Fig.  928,  ^,  A.) 

Ordovicic. 

Larger  than  preceding,  with  closed  umbilicus,  carina  fainter, 
shoulder  carina  often  obsolete,  central  peripheral  one  sometimes 
double  or  with  an  additional  one  ;  lower  6  or  7  faint. 

Black  River  of  Wisconsin,  Minnesota,  and  Illinois. 

LXV.    Anomphalus  Meek  and  Worthen. 

Shell  naticoid,  small,  but  without  umbilicus ;  low  spire  and  in- 
complete aperture.     Carbonic. 

207.  A.  rotulus  M.  and  W.     (Fig.  929.)  Carbonic. 


Fig.  929.    Anomphalus  rotulus tS\A^  Fig.  930.     Anomphalus  (Protospirialis) 

and  under  views,  X  2^.     (After Meek         mtnu/issima,  X  5«     (After  Clarke.) 
and  Worthen,  111.,  V.) 

Small,  depressed,  with  scarcely  visible  spire ;  volutions  increas- 
ing rather  rapidly  ;  aperture  transversely  suboval ;  surface  smooth. 
Coal  measures  of  Illinois,  Iowa,  and  Missouri. 

208.  A.  (Protospirialis)  minutissima  Clarke.     (Fig.  930.) 

Devonic. 
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Minute  (1.5  mm.  in  height  and  width)  with  three  or  four  ra[MdIy 
expanding  whorls,  last  one  ventricose ;  aperture  subcircular,  outer 
lip  thin,  inner  tip  slightly  reflexed,  scarcely  covering  umbilicus. 

Abundant  in  Portage  (Naples)  beds  throughout  western  New 
York,  etc.  Pelagic.  (Clarke  refers  them  to  the  pteropods.  They 
may  be  pelagic  protoconch  stage  of  other  gastropods.) 

LXVI.    PvcNOMPHALUs  Lindsttom. 
Round'Whorled,  strongly  embracing  shells,  with  the  umbihcus 
covered  by  an  inner  flange-like  expansion  of  the  shell,  which  thus 
appears  non-umbilicate.     In  the  internal  mold  a  large  umbilicus  is 
seen.     Siluric. 
209.  P.  solarioides  (Hall).     (Fig.  931.)  Siluric. 


'mfhalus  saliiriQidfS.     a,  apicnl   v 
inot ;  c,  venical  section,  showing  prominent  ii 
ical  views  of  shell.     {Afler  Whileaves,  Pal.  Fossils,  III.) 

Large,  rather  low -spired  whorls  strongly  embracing,  vie 
above,  very  gradually  enlarging,  and  numerous,  lia.si 
flat,  without  umbilicus  in  shell. 

Guelph  of  Canada,  New  York,  Ohio  (?). 


GASTROPODA— NATICOPSIDM.  67^ 

Family  Naticopsid;F-  *   Gr.  &  Sh. 

LXVII.    Cyclora  Hall. 

Minute  spiral  shells  of  rounded  whorls,  loosely  embracing  so  as 

to  leave   deep  suture  and   umbilicus;  surface  smooth,  lip   thin, 

aperture  circular,     Ordovicic-Devonic. 

210.  C.  tninuta  Hall.     (Fig.  932.)  Ordovicic. 

FiC.  933.   Cyclere  minuta,  X  6-     (After  Meek,  Pd.  Ohio,  I.) 

Subglobose,  wider  than  high,  with  much  depressed  spire,  three 
rapidly  increasing  volutions  ;  suture  almost  channeled ;  umbilicus 
small.     (Possibly  pelagic  protoconchs  of  other  gastropods.) 

Cincinnati  group  of  Ohio  and  Kentucky,  etc.     Abundant. 

LXVni.    Naticopsis  McCoy. 
Oval  to  globose  non-umbilicated  shells,  with  small  spire,  large 
body  whorl,  oval  aperture,  and  with  inner  lip  more  or  less  cal- 
lous, flattened,  and  sometimes  transversely  striated.     Operculum 
non-spiral.     Devonic-Tnassic. 

211.  K.  ziczac  Whitf.     (Fig.  933.)  Mississippic. 


Fio.  933.     Naiicopiis  tinae,  DMurBl  size  Fin.  934.      Natieopjis    venlriiosm, 

and  enlarged.      (Afler  Whitfield,   N.   V.        oppoaileviews.  {AfterMeekandWonh- 
Acad.  Science  Ftoc. )  en.  111.  Geol.,  V.) 

Small,  whorls  regularly  though  rapidly  increasing  in  size,  sur- 
face of  body  whorl  with  marked  zigzag  stride. 
Chester  (Maxville)  of  Ohio. 
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212.  K.  Tentricosa  Norwood  and  Pratten.     (Fig.  934.) 

M  issi  ss  ippic— Ca  rb  on  i  c. 

Whorls  rapidly  enlai^ng,  last  one  ventricose -elongate,  and 
strongly  concave  below  the  suture. 

Archimedes  limestone  of  Illinois;  Coal  measures  of  Indiana 
and  Missouri. 

213.  N.  altonensis  McChesney.     (Fig.  935.)  Carbonic. 
Larger  than  the  preceding,  spire  more  sunken,  body  whorl  more 

rounded,  concavity  proportionately  less  broad  and  at  greater  angle 
with  axis  of  shell.  Var,  giganteus  M.  and  W.  is  larger  and  con- 
cave shoulder  broader. 

Coal  measures  of  Ilhnois  and  New  Mexico. 

214.  N.  torta  (Meek).     (Fig.  936.)  Carbonic. 


Fig.  935.      NatUopsis   alle- 

Fig     936 

msU.       [After    Meek    Bud 

Meek   Ohio 

/orthen.  111.  Geol..  V.) 

Early  whorls  close-coiled,  adult  whorls  loose  ;  aperture  circular, 
a  slight  rounded  ridge  on  the  outer  part  of  the  last  whorl,  and  a 
faint  flattening  above  is  observable. 

Coal  measures  of  Ohio. 

LXIX.    Trachvdomia  M.  and  \V. 
Like  Naticopsis,  but  with  nodose  surface.     Devonic  ?-Cai-boiiJc. 

215.  T.  (?)  prJBCUrsor  (Clarke).     (Fig,  937.)  Dcvmiic, 
Early  whorls  round,  adult  flattened  and  angulate  below  :  .uluit 

■ornamentation  of  numerous  regular  spiral  rows  of  nodes. 

Portage  (Naples)  and  Chemung  of  New  York,  Maryland.  t.tc. 

216.  T.  wheeleri  (Swallow).     (Fig.  938,)  Carljotiic. 
Rapidly -enlarging  whorls,  body  whorl  gibbous,  aperture  sub- 
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ovate ;  surface  with  numerous  revolving  rows  of  small  tubercles 
increasing  in  size  with  the  whorls. 


Flo.  937.      Trackydamia  fra  ursor.     (  After  Claike. ) 

Coal  measures  of  Indiana,  Illinois,  Iowa,  Missouri,  and  New 
Mexico, 
217.  T.  nodosum  M.  and  W.     (Fig.  939.)  Carbonic. 


Fig.  938.      Trachydomia  nhetUri.   (After  Fic.  939.   Traehydomia  nodosum. 

Wbilc,  I3tblnd.)  (After  Meek  and  Wortben,  111.  Pal,  II.) 

Larger,  more  rapidly  enlarging,  nodes  irregularly  scattered  or 
arranged  in  vertical  instead  of  horizontal  rows. 
Coal  measures  of  Ohio,  Illinois,  and  Missouri. 

LXX.    TuRBONOPSis*  Grabau  and  Shimer, 
Young  shell  as  in  Naticopsis ;  adult  whorls  expanding;  with 
wrinkles  or  ribs,  and  a  median  carina.     Devonic. 


4^. 
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218.  T.  shamaidi  (de  Verneuil).     {Turbo  shutnardi .)    (Fi^.  940.) 

Devon  ic. 

Large,  last  two  whorls  with  strong  oblique  folds  on  shoulder 
portion,  these  appear  gradually  and  progressively  increase  in 
strength;  median  carina  strong,  blunt;  aperture  subpentahedral. 

Onondaga  of  Ohio,  Falls  of  Ohio,  Indiana,  Kentucky,  and  New 
York  (?). 

Family  Strophostylid.*;*  Grabau  &  Shimer. 
LXXI.    HoLOPEA  Hall. 
Spirally  coiled  shells  with  round  whorls  generally  smooth,  and 
complete  aperture.     Ordovicic-Mississippic  ? 

219.  H.  ampla  U.  and  S.     (Fig.  941.)  Ordovicic. 


Fig  941      Holoptaampla   X^      (AfiaUlrcb    Pal   M  no  ) 


Large,  umbiiicated,  growth  lines  frequently  fasciculate  and  coarse. 
Stones  River  of  Minnesota  and  Wisconsin. 

220.  H.  similis  U.  and  S.  (Fig.  942,  a  (left).)  Ordovicic. 
Smaller,  higher  spired,  more  slender  and  with  smooth  whorls. 
Black  River  of  Minnesota,  Lorraine  of  Kentucky. 

221.  H.  rotunda  U.  and  S.  (Fig.  942,  /'  (right).)  Ordovicic. 
Small,  whorls  higher,  spire  less  obtuse,  umbilicus  smaller  than 

in  preceding. 

Stones  River  of  Illinois  ;  Trenton  of  Tennessee, 


FiG.  942.  Holopea  similii  [\ti<):  li. 
roluniia  (right )■  (After  Ultich  anil 
Scofield,  Pal.  Minn.) 
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222.  H.  textilis  (Ulrich  and  Scofield).     {Siropkostylus  textUis  U. 

and  S.)     (Fig.  943.)  Ordovicic. 

High-spired  (apical  angle  6o°-7o''),  six  or  seven  whorls;  re- 
volving lines  cancellated  by  oblique  lines. 

Black  River  and  Trenton  of  Minnesota ;  Trenton  of  Kentucky, 

223.  H.  aatiqua  (Vanuxem).     (Fig.  944.)  Siluric. 


4^ 


i$ 


Fig.   944.     Hotopfa  anltqua,   iDlemnl  Fic.  945.     Holapta  f^rwiuUa,  com- 

moWs.     (Pal.  N.  Y.,  111.)  pleie  ihdl  sad  intenwl  mold.     (Pal. 

N.  Y.,I1I.) 

High-Spired,  suture  depressed,  smooth  except  for  lines  of  growth. 
Manlius   of  New  York,  New  Jersey,  etc.     Upper  Monroe  of 
Michigan. 

224.  H.  pervetusta  Hall.     (Fig.  945.)  Siluric. 
More   slender   and    higher   spired   than 

preceding.     Occurs  with  preceding. 

225.  H.  (?)  proutana  Hall.     (Fig.  946.) 

Mississippic. 
Very  htgh-spired   for  the  genus,  apical 
angle  acute,  aperture  round-ovate,  no  um- 
bilicus. *"'«■  946.     Hol<^a  {?) 

Ci      I         ■      ,c-  \       <-    111-       ■  .    I        proutana.     (After Wbilfield, 

St.   Louis  (Spergen)  of  Ilhnois  and  In-  ■;„  „„,  fj^,  „,.,,  b^^h  j 
diana. 

LXXn.  Strophostylus  Hall. 

Round-whorled  shells,  generally 
with  low  spire  and  very  ventricose 
body  whorl ;  peristome  round  ;  colu- 
mellar  hp  twisted  and  grooved  ;  sur- 
face often  finely  cancellated,  though 
frequently  only  lines  of  growth  ap- 
pear. Ordovicic-Carbonic. 
FiG.947-    iv.,^^/«,'^./„,^  226.    S.    cyclostonms    Hall.     (Fig. 

mus.     (AfierHall.)  947.)  Siluric. 
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Of  medium  size,  whorls  gradually  enlarging ;  body  whorl  en- 
larging rather  rapidly ;  strong  vertical  and  rather  fainter  revolving 
striiE. 

Niagaran  of  Indiana  ;  Monroan  of  Michigan. 
227.  S.  expansas  Hall.     (Fig.  948.)  Devonic 


FiC.  948.      S/rffiAoifyiui exfiamus.      (Afier  Hall.) 


Large,  with  a  few  small  apical  whorls  and  a  very  large  and 
rapidly-expanding  body  whorl. 
Oriskany  of  New  York. 

228.  S.  carleyanus  (Hall).     (Fig.  949.)  Mississippic. 
Small,  subglobose,  final  whorl  expanded  most  vertically ;  aper- 
ture ovate ;  sutures  deep. 

St,  Louis  (Spergen)  of  Illinois  and  Indiana. 

229.  S.  nanus  (M.  and  W.).     (Fig.  950,  a,  />.)  drhonic. 
Small ;  differs  from  preceding  in  greater  horizontal  and  less  ver- 
tical diameter,  and  in  shallow  sutures. 

Coal    measures    of    Illinois,    Indiana,    Ohio,    Iowa.    j\iis>nini. 
Arkansas,  and  Nevada. 

230.  S.  remex  (White),     (Fig.  950,  c.)  Curbmiic. 
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Medium-sized,  of  four  volutions,  veiy  oblique  through  loose 
coiling,  last  one  partly  free ;  expanding  rapidly,  but  more  uni- 
formly than  in  most  species. 

Carbonic  limestones  of  Missouri,  Texas,  and  Utah. 


0 


Fig.  949.  Strapkaslylta  earlty- 
anus,  (After  WbitBeld,  Am.  Mui. 
NbL  Hist.  Bull.) 


FlO.  gSO.      Strofhmtylas »  .     .     . 

c  (right),  S.  Ttmtx.     (Ind.  Surv.  &  Bull.  77, 
U.  S.  G.  S.) 


LXXIII.    DiAPHOROSTOMA  Fisher.     {Platyostoma  Conrad.) 
Differs  from  Strophostylus  in  the  regular  enlargements  of  the 
whorls,  the    last   not   being  ventricosc ;  columellar   lip   smooth. 
Siluric-Dcvonic. 
231.  D.  niagarense  Hall.     (Fig.  951.)  Siluric. 


Fig.  951.     DiaphoTosloma  niagi 


Hall.) 


Body- whorl  inflated  toward  aperture ;  sutures  deeply  depressed ; 
3-4  volutions  ;  fine  spiral  and  strong  transverse  strije. 

Niagaran    and    Guelph    of   New    York   and   nearly   all  other 
exposures. 
232.   D.  yentricosum  Conrad.     (Fig.  952.)  Devonic. 

Larger  and  more  ventricose  than  preceding  ;  aperture  nearly 
circular. 

Helderbergian  and  Oriskanian  of  New  York,  etc. 
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Hall.) 


233,  D.  lineatum  (Conrad).     (Fig.  953.)  Devonic. 

R^ularly  enlarging  whorls,  forming  moderate  spire ;  scarcely 
depressed  sutures  ;  fine  regular  spirals  and  transverse  striae. 

Onondaga  and  Hamilton  of  New  York,  Indiana,  and  elsewhere 
in  eastern  North  America. 


Fia  953,    Uiafiic 


linralum.     (After  Hall.) 


LXXIV.  Platvceras  Conrad. 
Young  shell  coiled  as  in  Diaphorosioma,  late  stages  non-coiling, 
often  spinous.  (In  this  polypliyletic  genus  are 
commonly  included  non-coiling  shells  of  di- 
verse origin  ;  the  typical  species  are  derived 
from  Diaphorostoma.)  Sil uric-Carbonic. 
234.  P.  niagarense  (Hall).     (Fig.  954.) 

Siliiric. 
Apex  only  enrolled  in  one  volution  ;    re- 
mainder rather  rapidly  expanding,  last  purlicm 
longitudinally  undulated. 

Niagara  of  New  York  and  elsewhere. 
235-  P.  gebhardi  Hall.     (Fig.  955,  956.) 

Devonic. 
Like  Diaphorostoiiia  ventiuosa,  but   loo^e- 
ing,  last  whorl  partly  free. 


Fig.  9S4.    Plaiyctrc 

«iagar.»!t.      (After 
Hall.) 
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Helderbergian  of  New  York,  etc.;  Oriskany  of  Maryland,  etc 
236.  P.  ventricosom  Conrad.     (Fig.  957.)  Devonic. 


Fig.  955.     Plaiycirtti  gtbkardi. 
(ArierHaM.) 


Fig.   956.     Plafyteras    giihardi,   side 
riew.     (After  Hall.) 


Probably  derived  from  a  Strophostylus.     Last  whorl  partly  free, 
and  extremely  ventricose. 

Helderbergian  of  New  York,  etc,     Oriskany  of  Maryland. 
237.  P.  tenailiratum  Hall.  Devonic. 


Fig.  957.     Flalyitrai  vcHhicoium.     (Afler  H«ll.) 

Like  a  small  P.  ventricosum,  with  reflexed  inner  lip,  sinuous 
mai^in,  and  surface  cancellation  by  fine  revolving  and  transverse 
strix. 

Helderbergian  of  New  York. 


FiC.  958.     Platycirai  mu/tinnua 
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Like  P.  multisinualum,  but  with  compressed  or  carinated  periph- 
ery and  very  oblique  aperture. 

Hamilton  of  New  York,  Ontario,  etc. ;  Sellersbui^  of  Indiana. 

247.  P.  symmetricum  Hall.     (Fig.  964.)  Devonic. 
Like  P.  trectum,  but  only  apically  coiled  ;  margin  sinuous. 
Hamilton  of  New  York,  etc. 

248.  P.  thetis.     (Fig.  963,  d.)  Devonic. 


■«/««  ,■  *,  p.  larinalum  ;  d.  P.  iheli 
(Copied  rrom  HftM.) 


More  slender  than  preceding  and  strongly  plicate. 

Hamilton  of  New  York,  Ontario,  etc.;  ScUersburg  of  Indiana. 

249.  P,  bucculentum.     (Fig.  963,  c.) 
Devonic. 

Rapidly  enlarging,  lip  strongly  sinuate, 
especially  on  one  side. 

Hamilton  of  New  York,  Ontario,  etc. ; 
Sellersburg  of  Indiana. 

250.  P.  nodosum  Conrad.     (Fig.  965.) 
Devi>nic. 

Like   P.   gfbhardi   when   yoiitig.   but 
with  last  volution  bearing  numerous  strong  rounded  nodes,     Aduh 
molds  generally  without  coiled  young,  and  strongly  nodose. 
Helderbergian  and  Oriskanian  of  New  York,  etc. 

251.  P.  dumosum  Conrad.     (Fig.  966.)  Devonic. 
Coiled  only  apically,   rapidly  expanding,   numerous  nodes  ww 

molds)  and  hollow  spines  corre.'iponding  to  them. 

Onondaga  of  New  York  and  Ontario  ;  Columbus  of  Ohio  und 
Michigan  ;  Jefferson ville  of  Falls  of  the  Ohio. 

252.  P.  TOmerium  Winchell.  Mi.-^sis-^ippic. 


Fic.  964.     Plaiytfi 
'lifuM.     {Copied  from  Hall.) 
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General  form  33  m  P.  bucculentum,  but  apex  merely  incurved 
instead  of  enrolled. 

Kinderhook  of  Iowa ;  Waverly  of  Ohio. 
253.  P.  tribulosum  White.     (Fig.  967.)  Mississippic. 


Fic.  96$.     Pialyreras  nodosum^  mold  of  a  Urge  scarcely  coiled  form.     (After  Hall.] 

Similar  to  preceding,  with  strong  sinuosities  in  lip,  and  three 
rows  of  hollow  spines. 

Burlington  of  Iowa  and  Missouri. 
254.  P.  haliotoides  Meek  and  Worthen.     (Fig.  968.) 

Mississippic. 


F[Q.  966.     Platyttras  dumsium,  X  %■     (After  HbII.) 
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Haliolis-  like  ;  resembling  vertically  compressed  small  P.  ventri- 
cosuin  with  very  oblique  aperture. 

Waverly  of  Ohio  ;  Choteau  of  Missouri. 
255.  P.  paralias  White  and  Whitf.     (Fig.  969.)        Mississippic 

Small,  apex  slightly  enrolled,  lower  portion  strongly  plicate. 


<J^ 


Fig.  967,      Plalyetrastribu-       FlO.  968.      Plalyciras  halio-     FlC  969.     Plamerai 
iBsum.     (After  K«ye*.)  teides.     (After  Keyes.)         faralius,  type.   (After 

Keyes.) 

Kinderhook  of  Iowa  and  Missouri ;  Waverly  of  Ohio  ;  Burling- 
ton of  Missouri. 
256,  P.  parvum  (Swallow).     (Fig.  970.)  Cartionic. 


Fig.  970.     Plaiyctras  parv 


m,  oppwile  views  of  a  specime 
(After  While,  13th  Ind. ) 


Entire  shell  making  about  one  loose  volution  ;  aperture  very 
sinuous. 

Coal  measures  of  Kansas,  Nebraska,  Illinois,  New  Mexico, 
Indiana,  Iowa,  Missouri. 


LXXV.    Pal.f.ocapulus  *   Grabau  and  Shimer. 
Symmetrical  platyceroids  with  the  beak  incurved  but  scarcely 
enrolled  in  the  median  line  or  slightly  deflected,     (Possibly  derived 
from  Cyrtolites)     Type  P.  lodu-nsis.     Devonic-Mississippic. 


257.  P.  ezpansus  Hall.     (Fig.  97 


Dei 


Fig.  971.      Palemapului  txfai 
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Apex   strongly  incurved,   shell   rapidly  expanding,  ventricose 
and  dorsally  carinate ;  aperture  nearly  circular, 

Oriskany  of  New  York  and  Pennsylvania  ;  Decewville  of  Ohio. 

258.  P.  equilateralis  (Hall).  Mississippic. 
Symmetricalty  expanding  from  incurved  but  not  enrolled  apex. 

Generally  attached  to  crinoids. 

Keokuk  of  Iowa,  Illinois,  Maryland,  Missouri ;  Burlington  of 
Iowa  and  Missouri. 

259.  P.  lodiensis  (Meek).     (Fig.  972.)  Mississippic. 


Fia  97a,     Palaatapulut  lodienHi.     (After  Meek,  P«1.  Ohio,  11.) 

Symmetrical,  with  slightly  overhanging  but  scarcely  incurved 
beak  and  strong  dorsal  fold  from  beak  to  base.     (Type  of  genus.) 
Waverly  of  Ohio. 

LXXVI.    Orthonychia  Hall. 
Platyceroid  shells  with  apex  incurved  but   not  enrolled,  and 
generally  long,  slender,  though  not  symmetrical 
body  portion.    A  polyphyletic  group.     Devonic- 
Carbonic. 

260.  0.  subrectum  Hall.     (Fig.  973.) 

Devonic. 

Minute  (and  solid)  apex,  abruptly  incurved ; 
shell  long  and  slender,  nearly  straight ;  no  plica- 
tions. 

Onondaga  of  New  York,  etc. 

261.  0.  formosum  Keyes.     (Fig.  974.) 

Mississippic.     ''    '' 
Elongate  ;  strongly  and  regularly  curved,  lower  portion  plicate. 

Transitional  to  Igoceras. 

Kinderhook  of  Iowa;    Burlington  of  Missouri.     Attached  to 

crinoids. 


Fig.  973.  Orlhony- 

ckia  sfirtflMtn. 

(After  Hall,  Pal.  N. 
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262.  0.  cyrtolites  McChesney.     (Fig.  975.)  Mississippic. 
Slender,  smooth,  with  apex  curved  over  strongly;  dorsally  sub- 
angular. 

Burlington  of  Illinois,  Iowa,  and  Missouri. 

263.  0.  chesterensis  M.  and  W.  Mississippic. 


Ti 


Fig.  974.     Onhonyehia  fomitium, 
tached  lo  crinoid,     (After  Keyes. ) 


FiC.    975-      Orlhonychia    eyrtolites. 

(After  Keyes.) 


Small,  strongly  curved,  with  about  five  grooves  and  very  sin- 
uous aperture. 

Chester  of  Illinois,  Missouri,  and  Kentucky. 
264.  0.  acutirostris  Hall.     (Fig.  976,  977.) 

Mississippic— Carbonic. 

Apex  making  about  a  single  volution,  not  in  contact;  shell 


Fig.  976.     Orihonychi 


widening   abruptly  below  apex,   often   with    shallow    plications  ; 
aperture  subcircular  with  sinuate  margin. 

Keokuk  and  Warsaw  of  Illinois,  Indiana,  and  Alabama  ;   St. 


Fig.  977.     Orlhonychia 


(After  Whitfield,  Mu5.  Comp.  ZoBl.  V.aW. 
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Louis  of  Indiana,  Illinois  ;  Chester  of  Arkansas  ;  Coal  measures 
of  Pennsylvania. 

LXXVII.    IGOCERAS  Hall. 

More  or  less  broadly  conical  platyceroids  with  apex  not  in- 
curved;  body  portion  plicate.     (Probably  a  polyphyletic  group.) 
Devon!  c-Carbonic. 
265.  I.  plicatum  (Conrad).     (Fig.  978.)  Devonic. 

Apex  sublateral,  one  side  more  strongly  curved;  height  about 


FlQ.  978.     /goceras  flUatHtn.     (After        FiG.  979-     Igtxeras   ctnuum.     (After 
Hall.)  Hall,  Pal.  N.  Y.,  V.) 

one  and  one   half  times   greatest   diameter ;  plications   few  and 
shallow,  generally  only  on  straight  side. 
Helderbei^ian  of  New  York,  etc. 

266.  I.  conicum  (Hall).     (Fig.  979.)  Devonic. 
Irregularly  conical,  with  apex  pointed  and  subcentral  or  excen- 

tric;  height  equal  to  or  less  than  basal  diameter ;  plications  strong, 
rounded,  sometimes  obsolete. 

Onondaga  and  Hamilton   of  New  York,  Ontario,  and  Falls  of 
Ohio. 

267.  I.  capulus  (Hall).     (Fig.  9S0.)  Mississippic. 
Subregularly  conical,  with  nearly  central  apex  ;  a  slight  flatten- 
ing and  very  faint  undulations  occur  on  one  side  ;  height  less  than 
basal  diameter  ;  aperture  nearly  circular. 

Burlington  of  Iowa,  Missouri,  and  Illinois. 
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c 


Fig.  980.     Ige^tras  cafului.     (After  Ke)'es. ) 

268.  I.  quincyense  (McChesney).     (Fig,  gSi.)  Mississipptc. 

Height  nearly  equal  to  basal  diameter  ;  lower  half  deeply  and 
coarsely  plicate  ;  apex  subcentral. 


•-4 


Fro.  981.     I^octnu  fuincytnsi,  >t- 
taclied  to  caljrx  of  crincnd.     (After 

Keyes.) 


Fig.  gSj.     /gocci 
Key«.) 


of   Illinois,    Iowa,   and 


Fig.  983.     Igocrras  finbulorrinm 
OD  Plalytrinta  ktmisphtritui.    (Aft- 


Burlingtoi 
Missouri. 

269.  I.  fissurella  Hall.     (Fig.  982.) 

M  Lssissippic. 

Higher,  somewhat  more  strongly 
plicate,  and  with  more  excentric  apex 
than  /.  capuhis.  Aperture  more  sin- 
uate. 

Burlington  of  lovia ;  Keokuk  of 
Illinois. 

270.  I.  pabulocrinus 
Owen.     (Fig.  9S3.) 

M  lssissippic. 
Like  /.   fissnrdla,   but     *■"■■  ''- 
more  slender  and  with  at-   '^  1/,/,,, 
tenuated,  often  bent  apex  ;  (AfierK 


i:^^ 
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folds  indistinct;   lines  of  growth  often  undulating  and  imbricating 
in  adult  portion.     Commonly  adhering  to  crinoids. 

Burhngton  of  Iowa  and  Missouri  ;  Keokuk   of  Iowa,  Illinois, 
and  Indiana. 

271.  I.  subplicatmn  Meek  and  Worthen.     (Fig.  984.) 

Mississippic. 
Small,  depressed  conical,  rapidly  expanding,  beak  excentric ; 
folds  coarse,  irregular,  few. 

Waverly  of  Ohio  ;  Chester  of  Illinois. 

Family  Loxonematid/e  Koken. 
LXXVIII.    AcANTHONEUA  Grabau. 
Turreted  shells,  with  gradually  enlai^ng  round  whorls  marked 
by  three  (rarely  two)  spirals,  one   or  more  of  which  are   nodose. 
Type  A.  holofnforme  Grabau.      Siluric. 

272.  A.  holopiforme  Grabau.  Siluric. 
Short,  rather  thick,  round  whorled,  lower 

spiral  covered  except  on  body  whorl ;  upper 
two  nodose.  (Middle  one  absent  in  var. 
■obsoleta^ 

Upper  Monroe  of  Michigan,  Ohio,  and 
■Canada. 

273.  A.  laxum  Grabau.'  Siluric. 
Long  and  slender,  whorls  six  or  more, 

all  three  spirals  visible,  upper  two  nodoso- 
spinose. 

Upper  Monroe  of  Michigan,  Ohio,  etc. 

274.  A.  newberryi  (Meek).     (Fig.  985.) 

Siluric. 

More  slender  than  preceding;  nodulations  chiefly  confined  to 
upper  spiral. 

Upper  Monroe  of  Ohio  and  Michigan. 

LXXIX.    Callonema  Hall. 
Broad  and  rather  low-spired,   umbilicated  shells  with  round  or 
subangular  whorls,  thin  outer  lip,  and  thickened  columellar  lip 
spread  over  volution  above  and  extended  below.     Surface  with 
regular,  sharp,  transverse  strias.     Devonic. 


Fig.  985.  Acanlhcmtma 
ncmberryi,  ml.  siie  and 
«Dlatged.  (After  Meek, 
Pal.  Ohio,  I.) 
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27$.  C.  bellatulam  Hall.     (Fig.  986.)  Devonic. 

Whorls  (six  or  seven)  round  to  flattened  on  the  shoulder  and 
subangular  below.  In  form  and  size  like  Cyclonema  biUx,  but 
readily  distinguished  by  its  transverse  striae. 

Onondaga  of  northern  Ohio,  Michigan,  and  Falls  of  the  Ohio. 
276.  C.  Uchas  Hall.  Devonic. 


Fig.  986.  CalloHima  itllatulum.   (After  FiG.    987.      Callontma    . 

Hall,  Pal.  N.  Y.,V.)  (After  Meek,  Pal.  Ohio, 

Larger,  with  larger  apical  angle  and  last  volution  more  ventricose, 
Onondaga  of  New  York  and  Ohio  and  Falls  of  the  Ohio. 

277.  C.  humile  Meek.     (Fig.  987.)  Devonic. 
Spire  broad  and  low  ;  whorls  strongly  embracing,  rounded,  and 

rapidly  enlarging;  strias  finer  and  more  crowded  on  adult  por- 
tion than  in  preceding. 

Onondaga  of  Ohio  and  Falls  of  the  Ohto. 

LXXX.    IsONEMA  Meek  and  Worthen. 
Differs  from  Calloneina  in  its  compressed  whorls  and  angular 
periphery,  and  in  the  obsolescence  of  the  strife  below  the  angula- 
tion.    Devonic. 

278.  I.  depressum  M.  and  W.  Devonic. 
Small,  depressed,  whorls  embracing  above  periphery. 
Hamilton  of  Illinois. 

LXXXI.     LOXONEMA    Phillips 
Turreted  shells,  the  high  spire  of  many  whorls,  non-umbilicated  ; 
transverse  striic  forming  a  double  curve.     Siluric  ?-Carbonic. 

279.  L.  robustum  Hall.  Devonic. 
Robust,  last  volution  ventricose,  nearly  an   inch  in  diameter, 

length  about  4  inches. 
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Schoharie  and  Onondaga  of  New  York. 

280.  L.  pexatam  Hall.     (Fig.  988.)  Devonic. 
More  slender   than    preceding,  with  deeper  sutures,  volutions 

slightly  flattened  below  suture  ;  stride  gently  curved. 
Onondaga  of  New  York  and  northern  Ohio. 

281.  L.  hamiltonis  Hall.     (Fig.  989.)  Devonic. 


i 


FlO.  988.      Lfjumtmafitxa/a.     (After 
HaII,P.l.  N.  V.,V.) 


Fin.  989.     Lexatiaita  Mamillenia. 
(After  H»ll,  P«l.  N.  V.,  V.) 


Very  slender,  volutions  flattened  or  slightly  concave  below, 
deep  sutures,  embracing  to  about  one  half  shoulder  width  of 
periphery.     Strise  strongly  marked. 

Hamilton  of  New  York,  etc. 
282.  L.  delpUcola  Hall.     (Fig.  990.)  Devonic. 


Fig.  990.     LaxoH^ma  dtlpkieola.     (After  Hall,  P«l.  N.  Y.,  V.) 

With  distinct  subsutural  band. 

Hamilton  of  New  York,  etc.  ;  Bedford  shale  of  Ohio. 
283.  L.  noe  Clarke.     (Fig.  991.)  Devonic. 

Very  slender,  round-whorled ;  concavity  of  strias  in  upper  third 
of  whorl. 

Portage  (Naples)  of  New  York. 
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2S4.  L.  terebra  Hall.     (Fig.  992.)  Devonic, 

Whorls  embracing  to  just  below  periphery;  shoulder  flat  or 

concave  ;  spire  slender  ;  stride  strong. 
Chemung  of  New  York. 

285.  L.  yandellana  Hall.     (Fig.  993.)  Mississippic. 


I 


Fig.  991,     Lexontma  not,  X  J.  "id 

■pica]  pottioD  enlarged,  X  '3'     (After 
Cluke.) 


Fig.  991.     LoxeHim~ 
Hell,  Pal.  N.  Y.. 


ra.    (.After 


Small,  with  gently  convex  whorls  and  deep  sutures  ;  stria?  very 
gently  undulating,  not  curved. 

St.  Louis  (Spcrgen)  of  Indiana  ;  Waverly  of  Ohio  (?). 
286.  L.  multicostatam  M.  and  W.     (Fig.  994.)  Carbonic. 


i  I 


Fig.  994. 


I'K 


*':l^ 


995- 


Fig.  993.  Losont. 

yandeilana.  {  After  mulluoilalHm,y^2.{h^\^x  >usm„«.,  X  2- 

Whitfield,  Amer.  Mus.  Meek  and  Worlhcn,  Pal.  Meek  and  Wonhcr 

Nat.  Hisl.)  111.,  II.)  III.,  II.) 


Small,  round-whorled,  rather  broad-spired,  with  numerous 
and  simply  curved  strije,  about  30  on  the  body  whorl. 
Coal  measures  of  Illinois,  Iowa,  and  Missouri. 
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287.  L.  mgosum  M.  and  W.     (Fig.  995.) 
Like  the  preceding,  but  the  stria;  stronger,  st 

almost  rib-like,  about  1 8  to  a  whorl. 

Coal  measures  of  Illinois,  New  Mexico,  etc. 

288.  L.  scitulum  M.  and  W.     (Fig.  996.) 


Carbonic. 
:ely  curved  and 


4 


Fig.  996.      Lexontma  scitulum.      (After 
Meek  and  Worihen.  Pal.  III.,  II. ) 


Fic.  997.  Lextntma  (Strtftarit) 
mhitStldi,  X  4.  w'lh  protoconch  and 
bodjf  whorl  further  enlarged. 


Smaller  than  preceding,  suture  more  deeply  impressed,  costae 
about  14  to  a  whorl,  obsolete  on  base  of  body  whorl. 

Coal  measures  of  Illinois,  Iowa,  and  Missouri. 
289.  L.  (Streptaiis)  whitfleldi  Meek.     (Fig.  997.)        Carbonic. 

Minute,  slender,  loose-coiled,  with  8  or  g  long  slender  whorls 
and  deep  suture,  aperture  oval ;  surface  striae  fine,  numerous,  and 
doubly  curved  ;  apex  erect. 

Coal  measures  of  Illinois  and  Iowa  (roof  of  Danville  coal). 

LXXXII.    AcLisiNA  de  Koninck. 
Like  Loxonema,  but  with  spiral  lines  on  the  whorls,  the  vertical 
sigmoid  lines  weak.     Carbonic. 


290.  A.  robosta  Stevens.     (Fig.  998.) 


Carbonic. 


\ 


Fig.  998.  Aditina  roiusla,  X  *>ii 
and  body  vhorl  much  enlarged.  (After 
Meek  and  Worihen,  111.  Geol.,  V.) 


Fig.  999.  Actinna  tltvtnsana,  com- 
plete indJTJdual.X  31  bodj  whorl  greatlj 
enlaqjed.  (After  Meek  and  Wortheo, 
111.  f^l,  II.) 


Minute  (5  mm.  long),  rather  broad-spired,  round-whorled,  with 
numerous  fine  revolving  lines  and  sigmoid  lines  of  growth. 
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Coal  measures  of  Illinois,  Iowa,  and  Missouri. 

291.  A.  steyensana  M.  and  W.     (Fig.  999.)  Carbonic. 
Minute,  6.5  mm.  long,  rather  slender,  deep-sutured,  with  5  or  6 

strong,  slender,  and  distant  spirals,  the  lower  generally  covered, 
except  in  the  body  whorl. 

Coal  measures,  Illinois,  Missouri,  and  New  Mexico. 

292.  A.  minuta  Stevens.  Carbonic. 
Minute,  slender,  deep-sutured,  of  nine  or  more  volutions ;  aper- 
ture subcircular ;  surface  with  numerous  fine  spirals. 

Coal  measurers  of  Illinois,  Iowa,  and  Missouri. 

LXXXIII.    Orthonema  M.  and  W. 

Whorls  more  or  less  angulate  and  marked  by  a  few  revolving 
spirals.     Otherwise  as  in  preceding.     Carbonic. 

m  293.  0.  conicum  M.  and  W.     (Fig.  1000.) 
A  Carbonic. 

>m  Small  ;  whorls  flattened,  angulated  below  ;  sutures 

t  W  moderately  deep  ;    spirals  three,  very  faint,  the  lower 

^^  below  angulation,  covered  except  in  body  whorl. 
Fig.  1000.         Coal  measures  of  Iowa  and  Illinois. 

Orthonema 

conicum.      294.  0.  subtasnlatum  Geinitz.  Carbonic. 

(After    Meek       With   three   subequally   spaced    revolving    carina, 

and  Worthen,  ^j^    j^^^^  ^^^  covered  in  all  but  the  body  whori. 
111.  v.) 

Coal  measures  of  Iowa,  Nebraska,  etc. 

Family  SuBULixiD.^i  Lindstrom. 

LXXXIV.    SuBULiTEs  Conrad. 

Thin,  slender,  subulate  or  fusiform  shells,  with  high,  flat,  or 
slightly  convex  whorls,  faintly  impressed  suture,  elongate  narrow 
aperture,  acuminate  above  and  wider  or  somewhat  truncate  below, 
with  lip  strongly  recurved.     Surface  smooth.     Ordovicic. 

295.  S.  elongatus  Conrad.  Ordovicic. 
Six  or  more  flattened   or  very  gently  convex  volutions  ;  spire 

tapering  gently,  body  more  rapidly  enlarging. 
Trenton  of  New  York,  Canada,  etc. 

296.  S.  regularis  U.  and  S.     (Fig.  looi,  a.)  Ordovicic. 
Large ;  more  slender  than  preceding ;  eight  or  ten  whorls,  rapiJl\' 

contracting  in  lower  half  of  body  whorl. 


GASTROPODA— S  UB  ULITIDJE. 

Stones  River  and  Black  River  of  Minnesota, 
Tennessee,  Kentucky,  and  Canada. 

297.  S.  nanas  Ulrich.     (Fig.  looi.b.) 

Ordovicic. 

Minute,  not  over  1 5  mm.  high,  very  acute  apex, 
and  narrow  elongate  aperture  not  quite  the  length 
of  the  spire. 

Stones  River  of  Tennessee  and  Kentucky. 

LXXXV.    FusiSPiRA  Hall. 
Differs  from  Sudulites  in  the  heavier  shell,  broader 
and  shorter  aperture,   more  rounded  whorls,  and 
deeper  sutures.     Ordovicic,, 

298.  F.  inflata  M.  and  W.     (Fig.  1002,  a.) 

Ordovicic. 
Short,  concave-spired,  whorls  embracing  to  am- 
bitus, body  whorl  large,  inflated. 

Trenton  of  Minnesota,  Wisconsin,  and  Illinois. 

299.  F.  subbrevls  U.  and  S.     (Fig.  1002,  l>.) 

Ordovicic, 
Thicker  spire,  whorls  less  embracing,  body  whorl 
large  and  long,  but  not  inflated,  V 

Trenton  of  Minnesota  and  Iowa.  Siiiu/ius  rtguia- 

300.  F.  subfusifonnis  Hall.     (Fig.  1002,  c.)  "'•  ^'-  """"'■ 

•*  1    ,      .   .      (After  Ulrich  Md 

Ordovicic.  Sc„f.,P.l.Mbn.) 

Slender,    whorls    gradually  enlarging,    convex, 
body  whorl  not  proportionately  larger;  apical  angle  about  25°. 
Trenton  of  Minnesota,  Kentucky,  New  York,  and  Canada. 

301.  F.  convexa  U.  and  S.     (Fig.  1002,  d.)  Ordovicic. 
Like  preceding,   but  apical   angle   33"  to  37"  ;  whorls  more 

convex,   shorter,   and   with    deeper   sutures ;   aperture    relatively 
wider ;  occasionally  with  distant  revolving  spirals. 
Trenton  of  New  York  and  Minnesota. 

302.  F.  angusta  U.  and  S.     (Fig.  1002,  e.)  Ordovicic. 
More  slender,  less  closely-coiled,  and   with   longer  and   less 

convex  volutions  than  in  P.  subfusiformis. 
Trenton  of  Minnesota  and  Kentucky. 
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LXXXVI.    Meekospira  Ulrich. 
Whorls  nearly  fiat,  embracing  to  ambitus,  regularly  enlarging; 
aperture  short,  rounded  below,  acute  above ;  inner  lip  visible  gen- 
erally only  in  lower  half  of  aperture.     Ordovicic  ?— Carbonic. 
303.  M.  peracuta  M.  and  W.     (Fig.  1003,  a,  b.)  Carbonic. 


Fig,  tooj.     a,  b,  Mtekospii 


Slender,  with  acute  apex,    12   or  more  volutions,  ne,-irl\-  ll.it : 
sutures  scarcely  impressed. 

Coal  measures  of  Illinois,  Indiana  (?),  and  Missouri. 
304.  M.  nitidula  M.  and  W.      (Fig.  1003,  c,  d.)  Carbonic. 

Less  slender,  with  8  or  more  somewhat  more  convex  volutions 
last  one  somewhat  longer  than  half  the  length  of  the  shell. 

Coal  measures  of  Illinois  and  Indiana. 
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305.  M.  inoniata  M.  and  W.  Carbonic. 
Shorter  and  somewhat  broader  than  the  preceding,  sutures  less 

deeply  impressed,  body  whorl  nearly  two  thirds  the  length  of  the 
shell. 

Coal  measures  of  Illinois,  Ohio,  Missouri,  and  Arkansas. 

LXXXVH.    BuLiMORPHA  Whitfield. 
Like  Meekosfnra,  but  with  more  convex  volutions,  base  of  aper- 
ture  acute  and  notched ;  outer  lip  with  slight  notch  at  suture. 
Mississippi  c— Ca  rbon  i  c. 

306.  B.  bnlimiformis  (Hall).     (Fig.  1004.)  Mississtppic. 


k 


Fig.  1004.     Butimarfha  bulimifrr-  Fig.  1005.    BuUmerfha  minula  (a), 

mil.  (After  Whitfield,  Am.  Mas.  Nat.  X  4 !    '•  '""^T  whorl  gre>tly  enloi^ed. 

Hilt.  Bult.)  (After  Meek  ind  Worthen,  III.,  V.) 

Small,  spire  nearly  half  the  length  of  the  shell,  volutions  con- 
vex, suture  impressed,  surface  smooth. 

St.  Louis  (Spergen)  of  Indiana  and  Missouri, 

307.  B.  minuta  (Stevens).     (Fig.  1005.)  Carbonic. 
Minute,  with  distinct  flat  but  narrow  sutural  shelf. 

Coal  measures  of  Illinois,  Iowa,  etc. 

LXXXVin.    SoLENiscus  M.  and  W. 
Like  Bulimorpha,  but  with  base  produced  into  a  short,  straight 
canal,  and  with  a  more  or  less  distinct  columellar  fold.     Carbonic. 

308.  S.  typicus  M.  and  W.     (Fig.  1006,  a,  b.)  Carbonic. 
Small,  slender,  acute  spire,  base  much  produced,  last  whorl 

nearly  three  fourths  length  of  shell  ;  fold  strong  within. 
Coal  measures  of  Illinois  and  Missouri. 

309.  S.  fusiformis  Hall.     (Fig.  1006,  c,  d.)  Carbonic. 
Whorls   regularly  enlarging,  spire  more  than   half  length  of 

shell ;  columellar  fold  broad  and  low  externally ;  inner  lip  with 
strong  callus. 
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Coal  measures  of  Iowa,  Indiana,  Illinois,  Ohio,  and  Arkansas. 

310.  S.  planus  White.     (Fig.  1006,  e,  /.)  Carbonic. 
Shorter  and  more  convex  than   5.  /usi/ormis;  columellar  fold 

strong. 

Coal  measures  of  Ohio,  Illinois,  and  New  Mexico. 

311.  S.  newberryi  Stevens.     (Fig.  1006,  ^,  A.)  Carbonic. 
Shorter  and   more   convex   than   preceding ;  columellar  folds 

double. 

Coal  measures  of  Illinois,  Iowa,  and  Missouri. 

312.  S.  paludinBrformis  Hall.     (Fig.  1006,  i.)  Carbonic 


Flo.  1006.     a,i,  Sohnium  lypiaii :  e,il^S.fnsifBr, 
btrryi;  i,  S.  faluJiH^/ormu:  j,  i,  S.  brevis.     (All  t 


le,  13th  Ind.  Kcp. ) 


Short  and  thick ;  spire  short  but  gently  concave ;  body  whorl 
large,  ventricose  ;  columellar  fold  strong. 

Coal  measures  of  Iowa,  Indiana,  Ohio,  and  Missouri. 

313.  S.  brevis  White.     (Fig.  1006,/,^.)  Carbonic. 
Small,  short  and  thick,  with  very  convex  body  whorl.     Ap- 
proaches Sphcerodoma. 

Coal  measures  of  Iowa,  Missouri,  Illinois,  and  New  Me.\ico. 

314.  S.  gracilis  Cox.  Carbonic. 
Like  the   preceding,  but   more  slender  and  with  much   hiyhcr 

spire. 

Coal  measures  of  Iowa,  Missouri,  and  Kentucky. 

315.  S.  regularis  Cox.      (Fig.  1007.)  Carbonic. 
Large,  with  long  spire  of  nine  convex  volutions.     Body  whorl 
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comparatively  short  and  contracted.     Columellar  fold  strong. 
Coal  measures  of  Ohio  and  Kentucky. 


Fig.  1007.      SoitniiCHi  rrgularis. 
Whitfield,  N.  Y.  Acad.  Sci.  Proc. ) 


(After 


KiC.  tOoS.      Soletiiicui  Jtlipf«rl> 
(Pal.  Ohio,  II.) 


316.  S.  klipparti  Meek.     (Fig.  1008.)  Carbonic. 

Last  few  whorls  irregular,  elongate,  flattened,   upper  part  of 
spire  normal ;  columellar. fold  strong. 

Coal  measures  of  Ohio. 


LXXXIX.    SpH/Erodoma  Keyes. 
Like  Soleniscus,  but  short,  thick,  and  more  or  less  globular  ; 
body  whorl  generally  very  convex.     Devonic-Carbonic. 

317.  S.  hamiltonife  Hall.  Devonic. 
Four  or  five  volutions  rapidly  enlarging,   body 

whorl  ventricose  ;  base  of  lip  scarcely  notched. 
Hamilton  of  New  York,  Pennsylvania,  etc. 

318.  S.  intercalare  (M.  and  W.).     (Fig.  1009.) 

Carbonic. 

Medium-sized,  with  regularly  but  rapidly  enlarg- 
ing whorls,  the  last  one  about  two  thirds  the  entire 
length. 

Coal  measures  of  Nebraska,  Illinois,  Pennsyl- 
vania, and  West  Virginia. 

319.  S.  mediale  M.  and  W.     (Fig.  loio,  a,  b.) 
Subovate,  spire  short,  gently  convex,  body  whorl  moderately 

ventricose,  columellar  fold  obtuse,  notch  shallow. 


inic. 

Sphnrgdoma  in- 
tirtalari.  (After 
Meek  and  Wonh- 
en,  111.  Pal.,  II.) 


Carbonic 
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Coal  measures  of  Illinois,  Indiana,  Ohio,  Iowa,  and  Missouri. 

320.  S.  teianum  Shumard.     (Fig.  loio,  c,  d.)  Carbonic. 
Shorter  and    more   globose ;  notch  strong ;  columellar  callus 

strong. 

Coal  measures  of  Texas  and  Illinois. 

321.  S.  primigenium  (Conrad).     (Fig.  loio,  f.)  Carbonic. 


a  mtdialt     c    i   ^    Itxanu     ;  f,  S.  frh 

<tm     (Afwr  While,  13th  Ind.  Hep.) 


Larger,  and  with  scarcely  developed    columellar  fold ;    thick 
shell ;  otherwise  like  preceding. 

Coal  measures   of  Pennsylvania,  Ohio,  Indiana,  Illinois.  Iowa, 
Missouri,  and  Arkansas. 
322.  S.  ponderosum  Swallow.     (Fig.  1010,/)  Carbonic. 

Very  large,  with  deeply  sinuous  inner  lip  but  no  fold  ;   wliorls 
convex,  embracing  to  above  ambitus. 

Coal  measures  of  Kansas,  Iowa,  Missouri,  and  Ohio. 

Family  Trochid.k  Adams. 
XC.    GiUBULA  Risso. 
Trochoid,  rarely  round-whorled,  usually  umbilicated  siiclls,  cm- 
bracing  to  ambitus,  with  angle  and  aperture  rounded.     TcrUary- 
Recent. 
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323.  G.  glandola  (Conrad).     (Fig.  ion,  a.)  Eocenic. 
With  deeply  impressed  suture  and  numerous  fine  spirals  ;  several 

angulations  due  to  coarser  spirals  ;  right  lip  toothed  at  base  within. 
Aquia  formation,  Maryland,  etc. 

XCI.   Calliostoma  Swainson. 

Trochoid  shells,  with  abrupt  basal  deflection,  peripheral  keel, 

and  flattened  shoulders ;  surface  with  ribs  or  spirals.     The  um- 

bilicated  forms  are  referable  to  Eutrochus  A.  Adams.     Triassic- 

Recent. 

324.  C.  phllantliropus  (Conrad).     (Fig.  101 1,^.)         ^fiocenic. 
With  pronounced  peripheral  keel,  the  upper  spirals  beaded  or 


Fig.  loit.  a,CiibulaglaHdula,y,^\  i,  Callhtletaa  fliilanlhrifus,y,\\  t,  C. 
eberium,y^l%\  d,  C.  afiAtlium,  X  3  ;  t-g,  C.  (EiUriKhm)  Akom/i,  X  f  ■  (After 
Martin,  Md.  burvey. ) 

nodulated.     Some  varieties  have  three  beaded  or  nodulated  spirals, 
with  sometimes  intercalated  smaller  smoother  ones. 

Chesapeakean  (St.  Mary's,  Choptank,  and  Calvert  formations) 
of  Maryland. 

325.  C.  eboreom  (Wagner).     (Fig.  ioii,c.)  Miocenic. 
Mostly  smooth,  with  faint  concavity  in  upper  part  of  shoulder, 

and,  rarely,  fine  spirals,  except  below  the  obtuse  keel,  which  is 
seen  on  the  body  whorl.     {C.  aphelium  Dall  (Fig.  loii,  d^  has 
somewhat  more  rounded  whorls  and  subsutural  row  of  white  spots.) 
Choptank  and  Calvert  formations  of  Maryland. 

326.  C.  (Eutrochus)  humile  (Conrad).     (Fig.  loi  i,  c-g^ 

Miocenic. 
Umbilicated,  broad,  low-spired ;  keel  faint ;  spirals  fine ;  aper- 
ture subrhomboidal. 

St.  Mary's  formation,  Maryland ; 
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XCII.    Margarita  Leach. 

Trochoid  umbilicated  shells,  with  rounded  whorls  and  impressed 
suture.     Cretacic-Recent. 

327.  M.  omatissima  (Gabb).     (Fig.  1012.) 

Cretacic. 
Of  naticoid  form,  umbilicus  moderate,  apical 
angle  less  than  in  M.  abyssina,  suture  moderately 
impressed,  surface  finely  spiralled. 
Fig.  1012.  Mar-         Nanaimo  group  of  Vancouver  ;  Chico  of  Cali- 

garita   omatisnma,      foniia,  etC. 

Gab^)         ^^^^    328.  M.  abyssina  (Gabb).     (Fig.  1013.) 

Cretacic. 
Four  or  more  volutions;  apical  angle  70°  or  75°  ;  umbilicus 


Fjg.  1013.     Margarita  abyssina,     (After  Whitfield. ) 

broad  and  open ;  shell  thin,  with  very  fine  spirals,  and  apparently 
a  stronger  peripheral  one. 
Ripleyan  of  New  Jersey. 


Family  Adeorbiid/E  Fischer. 

XCIII.    Teinostomata  Adams. 

Low-spired  ordiscoidal  shells,  with  the  broad  umbilicus  covered 
by  callus  in  the  adult ;  whorls  flattened  vertically  ;  surface  smooth. 
Miocenic-Recent. 

329.  T.  nanum  (Lea).     (Fig.  1014.)  Miocenic. 


b  a  c 

Fig.  1014.       leinostomata  nanuniy  much  enlarged.     (Md.  Survey.) 

Shell  smooth  and  highly  polished,  umbilicus  covered  by  thicl^; 
callus,  bounded  by  faint  impressed  line  ;  spire  very  low. 
Chesapeakean  of  Atlantic  coast. 


GASTROPODA— ADEORBIIDJE—NERITOPSIDJE.    705 


330.  T.  milium  Dall.  Miocenic-PHocenic. 
Of  three  whorls ;  suture   not  impressed ;   open   umbilicus  of 

young  bounded  by  obscure  angular  ridge ;  in  adult,  with  callus 
having  concave  surface ;  aperture  nearly  round. 

Chesapeakean  of  North  Carolina,  Pliocenic  of  Caloosahatchie  and 
Shell  Creek,  Florida. 

XCIV.   Adeorbis  Wood. 

In  form  like  the  preceding,  but  with  large  open  umbilicus  and 
surface  generally  spirally  sculptured,  often  angulated,  and  some- 
times ribbed.     Oligocenic-Recent. 

331.  A.  SQpranitidus  Wood.     (Fig.  1015.) 

Oligocenic-Recent. 

With  three  strong  carinas,  one  medially  placed, 
and  one  each  on  upper  and  lower  side  ;  surfaces 
between  mostly  flat. 

Oligocenic  of  Santo  Domingo  and  of  Florida 
(Chipola  beds) ;  Chesapeakean  of' Maryland  and 
North  Carolina  ;  Pliocenic  (Waccamaw  beds)  of 
South  Carolina  and  of  Europe.  Recent  on  both 
sides  of  the  Atlantic. 

332.  A.  concayttS  Lea.  Miocenic- Pliocenic. 
Smooth,  except  for  angulated  periphery,  with 

flat  spire  and  strongly  embracing  whorls,  large 
part  of  aperture  being  applied  to  the  body. 

Chesapeakean  of  Virginia  and  North  Caro- 
lina ;    Pliocenic  of  North  Carolina  and  Florida. 


Fig.  1015.    AJt- 
orbis    supranUiduSy 
much  enlarged. 
(Md.  Survey.) 


Family  NERiTOPSiDiE  Fischer. 

XCV.    Neritopsis  Grateloup. 

Naticoid  shells,  non-umbilicate,  with  depressed  spire  and  large 
body  whorl ;  surface  with  ribs  and  spirals ;  inner  lip  thick,  angu- 
larly emarginate  in  the  middle.  Operculum  calcareous,  not  spiral. 
Triassic-Recent. 

333.  N.  biangulata  Shumard.  Cretacic. 

Depressed,  wider  than  high,  spire  about  one  fifth  of  the  height 

of  shell.     Volutions  three  to  three  and  one  half,  angulated,  with 

narrow,   flat   shoulder,  declining  very  gradually  from   angle  of 
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periphery  to  suture.     Body  whorl  very  convex,  angulated  below 
as  well  as  above,  but  less  sharply ;  surface  with  coarse,  oblique 
striEE  of  growth;  height  i.i  in.,  width  1.42  inches. 
Eagle  Ford  formation  of  Texas. 

Family  Neritid.*  Lam, 
XCVI.    Nebita  Linn. 
Semi-globose,  non-umbilicate,  naticoid  shells,  with  minute  spire 
and  large  body  whorl ;   inner  lip  callous,  and 
with  straight,  commonly  denticulate  border. 
Triassic  ?-Holocenic. 
334.  N.  aodilirata  Cragin.       (Fig.  1016.) 

Jurassic 
Fig.  1016.  /^/-i/a  HO-       With  strong  rounded  folds  on  upper  part  of 

^ilirata.     (After  Cragin,         l       i 
Bull.  U.  S.  G.  S.,  266.)    ^^"O"'*- 

Malone  formation  of  Texas. 

335.  N.  nebrascensis  M.  and  H.     {Fig.  1017,  a-c.)         Jurassic. 
Small ;  inner  lip  smooth  ;  surface  with  zigzag  color  bands. 
Upper  Jurassic?  of  Dakota  (Black  Hills). 

336.  N.  (Neretina)  naticiformis  White.     (Fig. 


Small,  surface  smooth,  inner  lip  faint. 
Bear  River  formation  of  Wyoming  and  Utah. 
337.  N.  crebrilineata  White.     (Fig.  1017,  /,  g.) 


017,  d,  c.) 

Cretacic. 


i.  S.) 


Larger  than  preceding  ;  spire  minute  ;  callus  of  inner  lip  strt. 
surface  with  regular  fine  spirals. 

Laramie  of  Wyoming  and  Colorado. 
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338.  N.  pisum  Meek.     (Fig.  1017,  A,  i.)  Cretacic. 

Small  (height  0,22  in.),  smooth,  with  four  denticles  on  inner  lip, 
in  groups  of  two. 

Colorado  of  Coalville,  Utah, 

XCVII.   Velatella  Meek. 
Neritoid  shells,  depressed-convex  above,  flattened  on  apertural 
side,  with  lai^e  inner  lip ;  enlargement  of  body  whorl  such  as  to 
give  the  shell  a  patelliform  aspect ;  with  minute,  slightly  incurved 
apex.     Cretacic. 
339-  V.  patelliformis  Meek.     (Fig.  1018,  a,  />.)  Cretacic. 


Flo.  1018.     a,t,  Vtlatttla  paleUiftrmit :  c,  V.  catditaidti  ;  d-h,  V.  bapiitia.     (After 
While,  U.  S.  G.  S,) 

Small,  thick,  oval,  almost  perfectly  bilateral ;  inner  lip  broad 
and  thick,  faintly  denticulate,  extending  more  than  half  the  length 
of  the  base  of  the  shell ;  surface  with  growth  lines. 

Lower  Colorado  of  Coalville,  Utah,  and  Bear  River,  Wyoming, 
Common. 

340.  V.  carditoidea  Meek.     (Fig.  1018,  c.)  Cretacic. 
Surface  with  well-marked  radiating  rib-Hke  spirals. 

Upper  Colorado,  Coalville,  Utah. 

341,  V.  baptista  White.     (Fig.  1018,  d-h^  Cretacic. 
Enrolled   apex   prominent;  surface   smooth   except    for  color 

bands,  which  are  sometimes  preserved.     Edge  of  inner  lip  smooth. 
Laramie  of  Wyoming  and  the   region  of  the   Bow  and   Belly 
rivers,  Canada. 

Family  Fissurellid*  Risso. 
XCVIIL    Emarginula  Lam. 
Subconic  shells  with  submedian  or  posterior  apex,  and  anterior 
marginal  slit.     (These  characters  are  also  those  of  young  Fissu- 
ride<t-^     Carbonic-Recent. 
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342.  E.  arata  Conrad.     (Fig.  1019.)  Eocenic. 
Oblong-ovate,  slit  large  but  not  deep,  on  narrower  end ;  apex 

central,  strongly  incurved  ;  surface  with  angular  ridges,  largest  on 
posterior  (broad)  end  and  increasing  by  intercalation  or  division. 
Claibornian  of  Alabama,  rare. 

343.  E.  marylandica  Martin.     (Fig.  1020.)  Miocenic. 


(After  Conrad.) 


Emargiittila  arnta. 


Emarginula  i 
landita.      (  Md.  Survey. ) 


Smaller  than  preceding  and  more  nearly  oval,  beak  nearer  the 
posterior  end,  radiating  ridges  round,  uniform  on  all  parts  of  shell, 
distant  with  smaller  ones  between. 

Choptank  formation  of  Maryland. 

XCIX.    FissuKiDEA  Swains.     i^Fissurella  in  part  of  authors.) 

Subconical  or  subcapuliform  shells  of  oval  base  and  the  apex 
anterior  to  the  middle  and  replaced  by  a  perforation  with  a  callus 
on  the  interior.     Carbonic  (?)— Recent. 
344.  F.  griscombi  (Conrad).     (Fig.  102 1,  a-d.)  Miocenic. 


la  griitombi,  a,  t,  X  Yi,  'i  'A  young,  X  5  : 
''«'»,  X  M-      {Md.  Survey.) 

Young  with  enrolled  protoconch,  later  resorbed  by  adv^mcing 
fissure;  moderately  high,  subconical  laterally  compressed  surface, 
plicce  strong,  alternating,  generally  two  or  three  finer  ones  be- 
tween two  coarser. 

Chesapeakean  of  Maryland  and  New  Jersey. 
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345.  F.  marylandica  (Conrad).     (Fig.  1021,  e,f.)        Miocenic. 
Differs  from  the  preceding  chiefly  in  its  flner  radiating  plications 

or  striations,  in  not  being  compressed   laterally  and  in  the  latter 
apical  fissure. 

Chesapeakean  of  Atlantic  coast 

Family  Eulihid;e   Fischer. 

C.    EuLiMA  Risso. 

Small,  turreted,  smooth   and  lustrous   non-umbilicated    shells 

with  dextral  protoconch.     (A  columellar  tooth  occurs  in   Symola 

Adams.)     Triassic— Recent 

346.  E.  eborea  (Conrad).     (Fig.  1022,  a.)  Miocenic. 


Fic    1021      a   Ltihma  e6arra     i   Aue  hneala     t    Tutbonilla  tmta     d   T  mttr 
rupia     t  Chrytalltda  mtlaHoidis    /  Odoslomia  centtdea      (After  Md   Survey  ) 

Long,  slender  (13  whorls),  sides  of  whorls  flat,  suture  flush, 
surface  smooth,  base  of  body  whorl  curving. 

St.  Mary's  and  Calvert  formations  of  Maryland. 
CI.    Niso  Risso. 

Like  the  preceding,  but  deeply  umbilicated.     Triassic-Reccnt. 
347.  N.  Uneata  Conrad.     (Fig.  io22,  b.)  Miocenic. 

Sides  (shoulders)  of  whorl  nearly  flat  and  smooth  ;  peripheral 
angulation  pronounced,  generally  visible  only  on  body  whorl. 

Calvert  formation  of  Maryland. 

Family  Pyramidellid,t;   Gray. 
CII.    TuRDONiLLA  Risso.     {Chemititzia  d'Orb.) 
Like  Eullma,  but  with  depressed  suture,  protoconch  coiling  in 
vertical  plane,  and  smooth  or  ribbed.     Columellar  tooth  present 
in  Pyrgulina.     Tertiary-Recent. 
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348.  T.  niyea  Stimpson.    (Fig.  1022,  r.)    Miocenic  ?-Pleistoccnic, 
Long  and  slender  with  regular  rigid  vertical  ribs. 

St.  Mary's  of  Maryland,  Pliocenic  and  Pleistocenic  of  the 
Carolinas. 

349.  T.  interrttpta  (Totten).     (Fig.  1022,  d.)  Mioccnic. 
With  narrower  intercostal  spaces  occupied  by  interrupted  spirals ; 

spirals  marked  on  base  of  body  whorl. 

St.  Mary's,  Choptank,  and  Calvert  formations  of  Maryland. 

CIII.    Chrysallida  Carpenter. 

Like  Turbonilla  but  with  both  ribs  and  spirals  and  columellar 
tooth.     Tertiary. 

350.  C.  melanoides  (Conrad).     (Fig.  1022,  ^.)  Miocenic, 
Small,   rather  broad  ;    spirals  on  side  (shoulders)   of  whorls- 

nodulated  by  ribs  ;  simple  on  body  of  whorl. 
St.  Mary's  formation  of  Maryland. 

CIV.    Odostomia  Fleming. 

Like  Eulima,  but  with  more  depressed  sutures  and  columellar 
tooth ;  surface  smooth.  Differs  from  Syrnola  in  convex  whorls 
and  depressed  sutures.     Tertiary-Recent. 

351.  0.  conoidea  (Brocchi).     (Fig.  1022,/.)  Miocenic. 
Small,  short,  with  elongate  body  whorl ;  angle  of  young  greater 

than  of  adult. 

Choptank  and  St.  Mary's  (?)  of  Maryland ;  Calvert  of  New* 
Jersey  ;  Sub-Apennine  of  Italy. 

Family  Scalariid/K    Broderip. 

CV.    ScALARiA  Lam.     (Scala  Klein.) 

Turreted  non-umbilicated  shells,  with  deep  sutures  and  convex: 
whorls,  marked  at  regular  and  frequent  intervals  by  smooth  varices. 
Triassic-Recent. 

352.  S.  sillmani  Morton.     (Fig.  1023.)  Cretacic, 
Broad-spired  and  rather  closely  coiled,  with  very  oblique  sliarp 

varices  and  very  fine  spirals.     Internal  mold  smooth,  with  deep 
sutures. 

Ripleyan  of  New  Jersey  and  Alabama. 

353.  S.  sayana  Dall.     (Fig.  1024,  a.)  Miocenic. 


GASTROPODA— SCALARIIDM—SOLARUDJE.     ;  1 1 

Varices  about  9  (7  to  1 1)  to  a  whorl,  sharp  and  slightly  oblique ; 
interspaces  smooth. 

St.  Mary's  and  Choptank  formations  of  Maryland. 
354.  S.  (Sthenorhytes)  pachypleura  Conrad.     (Fig.  1024,  f>.) 

Miocenic. 

Short  and  thick,  with  large  body  whorl.     Varices  thick,  sub- 


FlO.  1013.      Scalar 
(After  Whitfield.) 


Fig.  1024.     a,  Scalaria  tayana;    b,  S. 

(Siitnorkylts)  fackyfiltura.     (Md.  Son.) 


spinose  above;  body  whorl   with  a  cingulum  or  discontinuous 
spiral  in  the  interspaces ;  mouth  nearly  circular,  lips  expanded. 
St.  Mary's,  Choptank,  and  Calvert  formations  of  Maryland,  etc. 


Family  Solariid.£  Chenu. 
CVI,    Solarium  Lam. 
Depressed-conical   to   flat  and  deeply  umbilicated  shells  with 
strong  peripheral  angulation  in  the  most  specialized  species  ;  nuclear 
whorls  heterostrophic ;  surface  smooth  or  with  spirals,  etc. ;  aper- 
ture quadrilateral ;    umbilicus  with    notched   margins   or   spiral ; 
operculum  horny.     Jurassic- Recent. 
355.  S.  ?  planorbis  Roem.     (Fig.  1025.)  Comanchic. 


Fig.  IMS.  Solari. 


lij.     (After  Roemer.) 


Depressed,  spire  flat  or  sunken  ;  whorls  dorsovent rally  com- 
pressed, slightly  embracing ;  surface  smooth  except  for  a  hne  of 
notches  along  the  umbilical  edge. 

Edwards  limestone  of  Texas,  etc. 
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356.  S.  alveatum  Conrad.     (Fig.  1026.) 
Eoccnic. 

Spire  trochiform  ;  sutures  not  impressed ; 
whorls  flat,  smooth,  with  two  spirals  near 
suture  ;  angulation  sharp,  base  flattened  with 
peripheral  grooved  lines  ;  umbilicus  profound, 
margined  by  ring  of  triangular  dentations. 

Abundant  in  Claibornian  of  Alabama. 

357.  S.  trillneatam  fonr.     (Fig.  1027.) 
Miocenic 

Periphery  with  smooth  carina,  beneath 
which  on  the  body  is  another  smooth  carina ; 

1.,    ''!^'"  Ecntly   convex    shoulder    with    two    beaded 
(Afier  Con-  *>         ' 

spirals,  one  close  to  each  bounding  suture. 
Calvert  formation  of  Maryland. 


Fig.  I0I7.      Solarium  tnlinratum.     (After  Md.  Survey.) 


Family  Capulid^  Cuvier, 
CVII.  Capulus  Montfort. 
Conical  or  cap-shaped  shells  with  apex  curving  towards 
terior  end,  and  often  slightly  enrolled. 
A  horse-shoe  shaped  muscle  impres- 
sion on  the  interior  ?  (This  is  probabably 
a  polyphyletic  group ;  the  Pala;ozoic 
species  referred  here  belong  elsewhere.) 
Triassic-Recent. 
358.  C.expansu8(Whitf.).  {Fig.  1028,)     p,^_  ,^^g   ^^^,,,„, 

Eocenic.  (After  Harris.) 
Small,  broadly  expanded,  apical  volu- 
tions one  to  two;  surface  with  growth  lines. 
Chickasawan  (Lignitic)  of  Alabama. 
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CVIII,    Calyptr^a  Lam,     {Galerus  Gray.) 
Thin,  conical  spiral  shells,  with  the  last  whorl  greatly  expanded, 
bearing  a  wide  aperture  with  flat  periphery ;  whorls  often  spinose. 
Cretacic-Recent. 

359.  C.  centralis  Conrad.     (Fig.  1029,  a-c.) 

Oligocenic— Miocenic. 

Conical,  with  apertural  rim  projecting  beyond  the  last  whorl ; 
surface  smooth  except  for  a  few  irregular  spiral  lines  and  growth 
lines, 

Chipolan  of  Gulf  States;  St.  Mary's  of  Maryland. 

360.  C.  aperta  Solander.     (Fig.  1029,  rf.)  Miocenic- 


Fjg.  loag.     a-i,  Calyplraa  ciilralii,  nat.  lize  ;  d,  C.  aftrfa,  X  Y)-       (Md.  Survey. 

Large,  gibbous,  with  regularly  enlai^ing  spirals,  the  later  ones 
strongly  spinose. 

Choptank  and  Calvert  formations  of  Maryland ;  Shiloh  marls 
of  New  jersey. 

CIX.    Crepidula  Lam. 

Slipper-shaped,  with  beak  nearly  or  quite  marginal,  and  often 
enrolled.     The  elongate  aperture  is  partly  covered 
by  a  platform  or  thin    lamellar  expansion  of  the 
inner  lip.     Cretacic-Recent. 
361.  C.  lirata  Conrad.     (Fig.  1030.)  Eocenic.    , 

Beak  much  produced,  strongly  curved  to  side 
and  forward,   with   subspiral  apex ;   form  narro 
elongate  and  deep ;   surface  with  irregular  strije  or 
costs  and  transverse  wrinkles. 

Claibornian  of  Alabama,  very  common. 

362.C.ltonaSay,     (Fig.  103.    «.  *.)  ^-^L.. 

Ohgoccnic-Reccnt.  (After  Conr»d.) 

Flat ;   apex  marginal,  not  enrolled ;   shell  elon- 
gate ;    platform  covering  about  half  the  length  of  shell. 
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Chipolan  of  Gulf  States ;  St.  Mary's  and  Calvert  formations  of 
Maryland  ;  Miocenic  and  Pliocenic  of  Virginia,  the  Carolinas,  etc. ; 
modern  seas. 
363.  C.  fonucata(Unne).    (Fig.  1031, c,  d.)      Miocenic-Recent. 


Convex,  with  enrolled  apex,  and  deep-set  platform. 
Widely  distributed  in  marine  Miocenic  and  Pliocenic  of  America 
and  abundant  on  modem  coasts. 


ex.    Crucibulum  Schum. 

Patelloid  shells  with  coiled  protoconch  and  strongly  expanding 
body  whorl.     Platform   deeply  concave,  producing  the  cup   and 
saucer  aspect.     Tertiary— Recent. 
364.  C.  chipolaQam  Dall.  Oligoccnic. 

Like  C.  auricula,  but  radiating  stria;  sharply  cut  and  stronger. 


though  not  as  strong  as  in  C.  pileolum  ;  rarely  dichotomou,^. 

Chipolan  of  Gulf  States. 
365.  C.  coatatum  (Say).     (Fig.  1032,  rt,^)  Mioccnic- 

Mostly  smooth,  with  faint  cost^  near  margin,  cup  attached  011 
one  side. 
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z  of  Maryland. 

366.  C.  pileolum  (Lea).     (Fig.  1032,  c-e.)  Miocenic, 
With  strong  plications,  often  extending  to  beak ;  cup  free  at 

periphery  in  adult. 

St.  Mary's  of  Maryland,  Virginia,  etc. 

367.  C.  auricula  Gmelin.  Pliocenic- Recent. 
Depressed,  with  fine  radiating,  frequently  dichotomous  lines  on 

upper  surface. 

Waccamaw  beds  of  South  Carolina ;  Caloosahatchie  beds  of 
Florida.  Living  west  coast  of  Florida  to  northern  Brazil,  25  to 
100  fathoms. 

Family  Naticid/e    Forbes. 
CXI.    SiGAKETOs  Lam. 
Broad-spired  naticoid  shell  with  rapidly  enlarging 
whorls,  distended   aperture  with   homy  operculum, 
and  spiral  surfact  sculpture.     Tertiary-Recent. 

368.  S.  bilix  (Conr.).     (Fig.  1033.)  Eocenic. 
Rotund;  umbilicus  large;  spirals  crowded  and  in 

pairs. 

Chickasawan  and  Claibomian  of  Alabama. 

369.  S.  fragilis  (Conr.).     (Fig.  1034.) 


Fic.  1034- 


(Md.  Surr.) 


Larger  than  preceding  (22  mm.  high),  aperture  about  four  fifths 
of  length  of  shell ;  inner  lip  less  prominent,  umbilicus  small, 
spirals  uniform,  crowded. 

Miocenic  of  Atlantic  coast. 


CXn.    Vanikoropsis  Meek. 
Practically   non-umbiticated    shells   of    naticoid  form ;    inner 
lip  thin,  smooth,  adhering  to  coiumella;  surface  with  spirals  and 
oblique  rib-like  folds. 
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370.  V.  sucieosis  White.  Cretacic. 
Small,  subovoid,  with  small   spire  and   blunt  apex ;  volutions 

four  or  five ;  body  whorl  much  expanded,  with  large  oval  aper- 
ture ;  surface  with  fine  spirals  throughout. 

Nannaimo  of  Vancouver;  similar  beds  of  California,  etc. 

371.  V.  tuomeyana  (M.  and  H.).     (Fig.  1035.)  Cretacic. 


Fic.  1035.      Vuniieropsii  tuomtyarto,  with  enlargemcDt  of  nirface.     (After  Meek.) 

Thick,  few  whorled,  last  whorl  large,  rounded  ;  aperture  ovate  ; 
faint  umbilical  indentation  ;  spirals  numerous  ;  ribs  on  body  whorl 
only. 

Claggett  formation  of  Montana  and  Canada. 

CXIII,    Natica  Lam. 

Varying  in  form  from  globose  to  pyramidal,  with  smooth  and 

lustrous  (rarely  striated)  surface,  typically  with  umbilicus,  which 

is   often  more  or  less  covered  by  a  callus ;    some  groups  non- 

umbilicated.     Aperture  semicircular  to  oval  with  thickened  inner 

Fig,  1036.  Natica  wiUiamsi.     (After  Cragin,  Bull,  U.  ('..  S,,  2(<(>.) 

and  sharper  outer  lip.     (A  number  of  subgenera  arc  rccoyniKt-d.) 
Triassic-Recent. 

372.  N.  williamsi  Cragin.     (Fig.  1036.)  Jura.'isic. 

Non-umbilicate,  of  five  whorls,  the  spire  short,  of  much  em- 
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braced  somewhat  sunken  whorls  and  large  body  whorl,  with  long 
aperture  narrowing  upwards. 
Malone  formation,  Texas. 

373.  N.  (Luaatia)peden]alisRoemer. 
(Fig.  1037.)  Comanchic. 
Very  large,  whorls  embracing  to  a 

little  above  the  middle,  last  one  ven- 
tricose,  somewhat  separated. 

Glen     Rose,    Comanche    Peak    of  * 
Texas,  etc. 

374.  N.  (Lunatla)  haUi  Gabb.  (Fig. 
1038.)  Cretacic. 
Spire   elevated,    height   about   one 

and    one   half    times    the   diameter; 

suture  of  internal  molds  deep;    um-     -  ,      .^  it-  ,  .      \ 

"^ '  Fig.  1037.   Lunalia  (  ryUi/oma) 

bilicus   large;   aperture  acute  above,  ^dctnali,,  x>if    (After  Hill.) 

acutely  rounded  below. 

Ripleyan  formation  of  New  Jersey,  Alabama,  Mississippi, 

Fig.  1038.     Lunaiia  halU.     {AAer  Whitfield.) 

375-  N.  (Luoatia)  avellana  Gabb.     (Fig.  1039.)  Cretacic. 

Subglobose,  embracing  to  above  the  ambitus,  with 
impressed  suture,  moderate  spire,  large,  minutely 
umbilicated  body  whorl ;  inner  lip  slightly  callous, 
aperture  acute  above. 

Horsetown  of  California,  etc. 
376.  K.  (Lunatia)  shumardiaoa  Gabb.    (Fig.  1040.) 

Cretacic-Eocenic.       Fio.  1039. 

Body  whorl  more  convex  than  in  preceding  ;  base    '"«■""'  ^^''- 

,     ,  ...  ,         /""a.       (After 

more  extended  at  aperture;   inner  lip  more  strongly  G»bb.) 
callous :   umbilicus  small. 
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Nanaimo  of  Vancouver;  Chico  and  Tejon  of  California. 
377.  N.  (Lanatia)  marylandica  Conr.     (Fig.  1041.)        Eocenic 
Suborbicular  to  subovate,  with  low,  broad  spire  of  five  volu- 


Fig.  1040.     Lunatia  skuma 
(After  Gabb.) 


Fig.  1041. 


'rylandira.    ( Md. 


tions;  whorls  slightly  depressed  below  the  suture;  the  aperture 
with  a  faint  posterior  canaliculation  ;  umbilicus  moderate. 

Nanjemoy  and  Aquia  of  Maryland,  Virginia,  etc.  A  closely 
related  form,  N.  eminuta.  occurs  in  the  Chickasawan  and  Clai- 
bomian  of  Alabama  and  Texas. 

378.  H.  (Lunatia)  semiluaata  Lea.     (Fig.  1042.)  F.ocenic. 
Smaller  than  N.  keros  and  with  higher  spire ;  callus  of  inner  lip 

partly  covering  umbilicus,  which  is  normally  surrounded   by   a 
carination. 

Chickasawan  (Lignitic)  of  Alabama  and  Texas. 

379.  N.  mediavia  Harris.  Eocenic. 


FlQ,  104a. 
(After  Hairis.) 


Fig.  1043.     Kaliui  [Cryf^onal. 
tana.  X4-      (After  Dall.) 


■<)_/I.T,. 


With  about  5  whorls,  slightly  shouldered  or  flattened  near  the 
depressed  sutures;  large  globular  body  whorl;  aperture  ellip- 
tical, with  thickened  lip  forming  a  varix. 

Midwayan  of  Georgia  and  Alabama. 
380.  K.  (Ampullioa)  mississippiensis  Conrad.  Oligocenic. 

Large ;  spire  somewhat  elevated  ;  suture  deeply  canaliculate  ; 
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body  whorl  somewhat  depressed-convex ;  aperture  ovoid ;  inner 
lip  expanded  over  umbilical  region. 

Claibomian  of  Alabama ;  Upper  Eocenic  of  Mississippi. 
3S1.  N.  (Ctyptonatica)  florldana  Dall.    (Fig.  1043.)     Oligocenic. 

Differs  from  N.  duplicata  in  its  somewhat  more  globular  form, 
more  elongate  aperture,  and  smaller  callus ;  from  N.  heros,  in  its 
smaller  size,  absence  of  shoulder  concavity  or  flattening,  somewhat 
narrower  aperture,  and  the  callus. 

Chipolan  and  Orthaulax  beds  of  Florida. 

382.  N.  (Lonatia)  heros  (Say).  Miocenic-Recent. 
Large,  with  globular  whorls  strongly  embracing,  and  generally 

slightly  depressed  below  the  suture,  especially  in  adult ;  umbilicus 
large,  scarcely  encroached  upon  by  callus  of  inner  lip. 

Chesapeake  group  of  Atlantic  coast ;  Pliocenic  of  southern 
United  States  ;  Pleistocenic  of  South  Carolina  and  Canada.  Widely 
distributed  on  modern  Atlantic  coast  of  North  America. 

383.  N.  (Neverita)  duplicata.  Miocenic-Recent. 
Strongly  embracing,   spire    with   scarcely  impressed    sutures ; 

callus  of  inner  lip  large,  nearly  or  quite  covering  the  umbilicus. 

Chesapeake  of  Atlantic  coast ;  Pliocenic  of  southern  United 
States;  Pleistocenic  of  Atlantic  coast  from  Virginia  south  ;  Recent 
from  Massachusetts  Bay  southward. 

CXIV.    Gyrodes  Conrad. 
Naticoid  shells  with  broad  and  deep  umbilicus  generally  sur- 
rounded by  an  angulation,  and  a  flattened  or  concave  band  at  the 
suture  in  the  later  whorls.     Cretacic. 

384.  G.  depressa  Meek.     (Fig.  1044,  «.)  Cretacic. 


KlG.  1044.     a,  Gyredts  dtpmsa  ;  i,  c,  G.  cenradt      (After  Stantoa.) 
Spire  depressed  or  somewhat  elevated.     Body  whorl  rapidly 
enlarging,  subangular  or  narrowly  rounded  below,  with  large  um- 
bilicus; aperture  ear-shaped. 
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Colorado  formation  of  Colorado,  Utah,  etc. 
385.  G.  conradi  Meek.     (Fig.  1044,  d,  £.\  Cretacic. 

Low  spire,  broadly  rounded  body  whorl  with  a  subsutural  angu- 
lation and  a  narrow  flattened  or  concave  band  between  this  and 
the  suture  ;  strongly  carinate  in  the  central  basal  portion,  while  a 


P'lG.  ia(S-     Gyrodti  crinala.     (After  Whitfield.) 

further  angulation   margins   the  broad  funnel-shaped  umbilicus  ; 
aperture  subrhombic,  about  twice  as  wide  as  high. 

Colorado  formation  (Benton,  and  Pugnellus  sandstone),  of  South 
Dakota  and  Colorado. 

386.  G.  crenata  Conrad.     (Fig.  1045.)  Cretacic. 
Like  the  former  but  with  the  carination  below  the  suture  crenu- 

lated  or  nodulated,  generally  not  shown  in  the  internal  mold. 
Ripleyan  of  New  Jersey,  Alabama,  Mississippi. 

387.  G.  abyssina  (Morton).     (Fig.  1046.)  Cretacic. 


F[G.  1046, 


Whitneld. ) 


Like  the  preceding,  but  without  the  basal  carination. 

Ripleyan  of  New  Jersey,  Alabama,  Texas. 
388.  G.  petrosa  (Morton).     (Fig.  1047.)  Crol.K 

Like  G.   abyssina  but  smaller  and  with  the  space  below  t 
suture  flat  instead  of  concave. 
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Ripleyan  of  New  Jersey,  Alabama,  Mississippi,  Texas. 
389.  G.  coDradiana  Gabb.  Cretacic. 

Like  G.  conradi  but  without  the  inner  angulation  around  the 
umbilicus. 

Vancouver    group    of    Washington    and    Canada,    Chico    of 
California. 


Fig.  1047,     Cyredts ptiresa.     (After  Whitfield.) 

390.  G.  ezpansa  Gabb.     (Fig.  1048.)  Cretacic. 

Whorls  flattened  at  suture  and  flat  or  slightly  concave  below  the 
sutural  angulation,  basal  portion  without  angulation. 

Chico  of  the  Pacific  Coast, 


% 


FlO.  1048.      Cyrodfs  txfama.     (After  G«bb.) 

CXV.    Amauropsis  Morch. 
High-spired,  non-umbilicate,  sides  of  whorls  more  or  less  flat- 
tened ;  those  of  the  body  whorl  often  parallel  to  axis ;   sutural 
flattening  or  shelf  often  nearly  rectangular  to  sides. 
Comanchic-Tertiary. 
391.  A.  avellana  Roemer.     (Fig.  1049.) 

Comanchic. 
Small,  subglobular  with  five  or  six  whorls  closely 
embracing   the   last  one.     Large,   rounded  aperture,     '^'*^-  "^; 

"  CI'    1    1  AmaurBlisu 

semilunar,    narrowing    upwards ;     outer   up   slightly       avdlana. 
reflexed,  inner  lip  strong  ;    surface  smooth.  (After  Roe- 

Edwards  limestone  of  Texas.  ""'■) 


k> 
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392.  A.  bulbiformis  (Sowerby).     (Fig.  1050.)  Crctacic. 


Fig.  1050.     Amauroftis  bulbi/ormh,  X  M-     ( *'■•''  Staalon. ) 


jfc  Large,  whorls  moderately  convex,  slightly 

g^^k  depressed    below  sutural  angulation  ;    sutural 

jf'""^B^  shelf  depressed  or  canaliculate,  outer  lip  nearly 

^E'.       "^^^K,      vertical. 

^B^^^^^^^ft  Colorado  group  (Pugnellus  sandstone  and 
^^■I^^^^H  Benton  shale)  of  Colorado.  Widely  distribu- 
^^^^^^^^H    ted  in  Europe  and  Asia. 

^^^^^P     393.  A.  alveata  (Gabb).     (Fig.  1051.) 

^^^^  Cn'tacic  (?)— Tertiary. 

Fig.  lost.  Amaurofsis       Like    preceding    but    with    more    convex 
-a™/...    (After  G«bb.)   ^y^^^y^   ^^d    broader   not    depressed   sutural 
shelf. 
Chico  (?)  and  Tejon  formation  of  Pacific  coast. 

Family  Rissoid.e   Troschel. 
CXVI.    RissoiNA  d'Orbigny. 

Small   turreted   shells    with    arcuate   outer  lip  thickened  .irid 
shghtly  notched  or  drawn  out  below,  and  angular  above.     Sur- 
face with  ribs,  more  rarely  smooth.     Jurassic- Recent. 
394.  R.  IJET^ata  Adams.  01  igocemc— Recent. 

Smooth,  with  sutures  scarcely  depressed  ;  body  whorl  rounding 
below;  protoconch  of  several  whorls,  shaped  like  a  small  t'--r/ij;i\ 

Chipolan  and  Caloosahatchie  beds  of  Florida;  living  from  Cape 
Hatteras  to  the  Antilles,  also  Indo-Pacific. 
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395.  R.  decufisata  Montague.  01  igocenic- Recent. 
Moderately    high- spired,    whorls    slightly    rounded,    sutures 

slightly  impressed;  fine,  fia.\,  slightly  curved  ribs,  fine  spirals  vis- 
ible only  between  the  ribs,  except  near  the  base  of  body  whorl ; 
anterior  notch  faint,  outer  lip  moderately  thickened,  length  7—8  mm. 

Chipolan  (Oligocenic)  beds  of  Florida;  Miocenic  of  France, 
Italy,  and  Austria ;  ColoosahatchJe  (Pliocenic)  of  Florida  and 
Italy ;  Recent :  Antilles,  Mediterranean,  Panama,  Indo-Pacific 
region. 

Family  Xexophorid.«   Desh. 
CXVII.    Xenophora  Fischer. 

Broadly  conical  or  trochiform,  whorls  flat,  abruptly  angulated ; 
angulation  often  prolonged  as  a  sharp,  sometimes  spinous,  rim  or 
■carina ;  basal  portion  flat  or  rounded,  surface  commonly  with 
agglutinated  foreign  particles.     Cretacic-Recent. 

396.  X.  leprosa  (Morton).     (Fig.  1052,*.)  Cretacic. 


Fig.  1052.      Endoftygma  umbilicata  (left);  Xenopkora  lefiesa  (righl).      (After 
Whitfield.) 

Carina  apparently  absent,  the  internal  molds  appearing  rounded 
at  the  angle  ;  embracing  of  whorls  not  quite  to  angle ;  surface  gen- 
erally showing  cicatrices  where  foreign  particles  were  attached. 

Ripleyan  of  New  Jersey,  Alabama. 

397.  X.  (Endoptygma)  umbilicata  (Tuomey).        (Fig.  1052,  a.) 

Cretacic. 

Smaller  than  X.  leprosa,  with  open  umbilicus  and  a  revolving 
furrow  on  basal  portion,  a  third  of  the  distance  from  umbihcus  to 
periphery. 

Ripleyan  of  New  Jersey,  Mississippi,  Alabama. 

398.  X.  conchyliophora  (Bom.).     (Fig.  1053.) 

Oligocenic-Recent. 
With    moderately   overhanging  carina,    emai^inate   on   outer 
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(lower)  side ;  umbilicus    covered    by  callus.      Generally  covered 
with  shell  fragments. 

Chipolan  (Oligocenic)  of  Gulf  States  ;  Chesapeakean  (Miocenic) 
of  Atlantic  coast. 


'tit:-'' 

Fig.  ioSJ.     XcitBfhera  eenikyliopkara,  X  Yi-     (Md.  Survey.) 

Family  Valvatid^  Gray. 

CXVIII.    Valvata  MiJller. 

Small  umbilicated  shells,  of  naticoid  form  with  few  regularly  en- 

lai^ing  whorls,  forming  a  conical    or   discoidal    spire  ;  aperture 

circular,   peristome    continuous ;    operculum    horny,    multispiral. 

Habitat  fresh  water.     Jurassic— Recent. 

399.  V.  scabrida  M.  and  H.     (Fig.  1054,  a-c.)  Jurassic. 
Minute,  rather  loose-coiled,  with  obtuse  conical  spire  and  deeply 

impressed  sutures  ;  aperture  circular. 

Como    (Atlantosaurus)    beds    of    Black     Hills,    Morrison     of 
Colorado. 

400.  V.  nana  Meek.     (Fig.  1054,  d,  e.)  Crctacic. 


H,la:  d,  t.    V.    nan-:  f.  x 


Minute,  spire  very  low,  approaching  flatness,  whorls  in  contact 
but  not  impressed. 

Coalville  (Coloradoan)  of  Utah. 
401.  V.  subumbilicata  M.  and   H.     (Fig.  1054,/.^.)     Crttacic. 

Larger  than  preceding  (nearly  three  times  as  large),  few-whoi  Icil, 
spire  low,  umbilicus  small. 

Laramie  formation  of  the  upper  Missouri  River  region. 
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Family  Viviparid,e  Gill. 
CXIX.  ViviPARUS  Montford.  {Paludtna  Lam.) 
Conical  or  turbinate  shells  with  acute  spire  of  rounded  or  flat- 
tened whorls  ;  suture  depressed,  and  often  accentuated  by  thick- 
ening of  shell  below  its  aperture,  with  continuous  peristome  ;  um- 
bilicus minute  or  absent.  Angulated  forms  are  generally  referred 
to  Tuhtoma ;  the  smooth,  thick  shelled  species  with  thick  inner 
lip  are  referred  to  Campeloma  Rafinesque.  Habitat  fresh  water. 
Jurassic-Recent. 

402.  V.  gilli  M.  and  H.     (Fig.  1055,  ^'  ^■)  Jurassic. 
Small,  of  about  four  rounded  volutions,  increasing  rather  rapidly; 

suture  simply  impressed  ;  aperture  oval ;  growth  lines  faint. 
Upper  Jurassic  (Morrison)  of  Black  Hills. 

403.  V.  couesii  White.     (Fig.  1056,(1.)  Cretacic. 


rtynMliauus     J  I     V   trsik  foti 
\radt      (U   S  Geol   Surr  ) 


Large,   high-spired,   whorls   round,  sutures  deep,   body  whorl 
somewhat  flattened  and  slightly  shouldered  without  angulation. 

Bear  River  formation  of  Wyoming. 
404.  V.  conradi  M.  and  H.     (Fig.  1055,  h,  i.)  Cretacic. 

Apical  angle  from  45-60  degrees  ;  sutures  scarcely  impressed, 
whorls  nearly  flat,  angulated  below. 
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Judith  River  formation  of  Wyoming,  Montana,  and  Bow  River 
region,  Canada. 

405.  V.  leai  M.  and  H.     (Fig.  1056,  6,  c.)  Cretacic. 
Broader  and  shorter  than  K  conradi ;  sutures  somewhat  more 

impressed,   whorls  gently  rounded  not  angulated  below,   faintly 
umbilicated. 

Laramie  of  Colorado,  N,  Dakota  and  the  Upper  Missouri  River 
region  generally,  also  the  Bow  River  region  and  elsewhere  in 
Canada. 

406.  V.  leidyi  M.  and  H.     (Fig.  1056,  d.)  Cretacic. 


Fig.  1056.    a,  Viviparu!  loutsH;  b,<,  V,  liai ;  d.  K  ItiJyi ;  e,  V.  pli.-ifrri'in  :  f.  ^. 
V.prudtnHa;  h-k,   V.  {Tutaloma)  Ikompsam.      (After  While,  U.  S.  i;.  S.  ] 

Large,  apical  angle  about  45  degrees  ;  sutures  impressed,  whorls 
uniformly  rounded. 

Laramie  of  Dakota  and  Montana,  and  the  Upper  Missouri  river 
region  generally. 
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407.  V.  plicapressus  White.     (Fig.  1056,  e,)  Cretacic. 
High-spired,  whorls  embracing  to  ambitus,  slightly  shelved  at 

the  suture ;  aperture  nearer  axial  line  than  in  most  species. 
Laramie  of  Colorado  and  Wyoming. 

408.  V.  prudentia  White.     (Fig.  1056,  /,  g.)  Cretacic. 
Broad  and  low-spired,  apical  angle  approaching  90  degrees ; 

whorls  few,  round,  suture  moderately  impressed. 
Laramie  of  Colorado  and  the  Canadian  region. 

409.  V.  raynoldsiannus  M.  and  H.     (Fig.  1055,  r.)      Eocenic. 
Smooth,  round-whorled  with  apical  angle  60-65  degrees,  nearly 

circular  aperture  and  small  umbilicus. 
Fort  Union  beds  of  Montana,  etc. 

410.  V.  trochiformis  M.  and  H.     (Fig.  1055,  rf,  e,)         Eocenic. 
With  three  revolving  spirals,  or  angulations  between  which  the 

shell  is  flattened. 

Fort  Union  beds  of  Montana.  A  biangulate  mutation  occurs  in 
Wasatch  of  Utah. 

411.  V.  formosa  Meek.     (Fig.  1055,  /,  ^.)  Eocenic. 
Broad  with  shallow  sutures  and  three  to  four  spirals. 

Fort  Union  beds  of  Montana. 

412.  V.  (Tulotoma)  thompsoni  White.     (Fig.  1056,  h-k.) 

Like  V,  trochiformis  but  with  more  accentuated  spirals  which  in 
some  of  the  specialized  mutations  become  more  or  less  strongly 
nodose. 

CXX.    Campeloma  Rafinesque. 

Like  Viviparus  but  thick-shelled  and  with  thickened  inner  lip. 
Smooth,  rarely  with  exceedingly  fine  spirals.     Cretacic-Recent. 

413.  C.  macrospira  Meek.     (Fig.  1057,  ^»  ^0  Cretacic. 
Large,  rather  long-spired,  volutions  round,   smooth  and  with 

moderately  impressed  sutures ;  aperture  ovate ;  inner  lip  thickened. 
Bear  River  (Coloradoan),  Wyoming,  Idaho,  etc. 

414.  C.  vetulum  M.  and  H.     (Fig.  1057,  c,  d,)  Cretacic. 
Like  preceding  but  smaller  and  slightly  more  acute,  inner  lip 

scarcely  thickened,  umbilical  region  indented ;  surface  obscurely 
spiraled. 

Judith  River  beds,  Montana,  and  Canada. 

415.  C.  multilineatum  M.  and  H.     (Fig.  1057,  ^-<^)     Cretacic. 
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Rather  high-spired,  with  more  or  less  distinct  sutural  shelf  and 
exceedingly  fine  spiral  lines. 

Laramie  of  the  Upper  Missouri  Region,  and  of  the  Bow  and 
Belly  River  regions  of  Canada. 
416.  C.  multistriatum  M.  and  H.     (Fig.  1057,  A.)  Cretadc. 


Rather  small,  many-whorled,  apical  angle  about  45  degrees ; 
sutures  impressed,  no  shelf,  whorls  round. 

Laramie  of  Colorado,  Wyoming,  and  the  Upper  Missouri  River 
region  generally, 
417.  C.  prodoctum  White.     (Fig.  1057, /-A)  Cretadc. 

Long  and  slender,  approaching  Goniobasis.  Apical  angle  30-40 
degrees,  in  some  cases  with  very  faint  sutural  shelf,  rarely  faintly 
angulate  and  with  few  faint  spires. 

Laramie  of  the  Yellow  Stone  River  region,  and  in  the  Hoiv 
River  region  and  elsewhere  in  Canada. 
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Family  Turritellid,e  Gray. 

CXXI.    TuRRiTELLA  Latnarclc. 

Shell  with  high  turreted  and  acuminate  spire,  numerous,  variously 

spiraled  whorls,  separated  by  sutures  of  moderate  depth  and  a 

round,  oval,  or  quadtangular  aperture,  with  thin  outer  lip  and  no 

plications. 

418.  T.  {Mesaliaj  seriatim-gnmulata  (Roem).     (Fig.  1058.) 

Comanchic. 

Large,  slender,  elongate,  with  numerous  whorls  flattened  on  the 
side,  each  later  projecting  basally  over  the  preceding.  Alternating 
spirals  noded,  varying  in  number;  the  nodes  low  and  round  or 
elongate,  with  spirals  rather  coarse  and  well  separated. 

Fredericksburg  of  Texas ;  in  corresponding  horizons  of  Cali- 
fornia, Mexico,  etc. 

419.  T.  (Mesalia)  belriderei  Cragin.  Comanchic. 


Fic.  1058.    Turriltlla  ifriatimgraH-  FiG.  1059.    TurriUUa  whitti.   (Afla 

tilala.     lAfter  Gabb,  Pal.  Cal.,  I.)  Sluton.) 

Differs  from  the  preceding  in  its  smaller  size,  finer  granules, 
which  are  prominent,  numerous,  and  crowded,  their  greatest  diam- 
eter transverse  or  oblique  to  the  abruptly  elevated  spirals.  Lines 
of  growth  show  strong  sinuosity  in  lip. 

Kiowa  shales  of  Kansas.     Common, 

420.  T.  kansaseosis  Meek.  Comanchic. 
Similar  to  the  preceding,  but  the  spirals  without  nodes  or  gran- 
ulations. 

Kiowa  shales  of  Kansas,  etc. 

421.  T.  Whitei  Stanton.     (Fig.  1059.)  Cretacic. 
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About  thirty  slender  whorls,  when  full  grown,  embracing  nearly 
or  quite  to  the  moderate  angulation.  Sides  (shoulder)  flat  or 
gently  convex ;  primary  spirals  6-8,   minutely  nodose  in  later 


FlO.  1060.      Turri/ella  turttbroidts,  shell  sarTace,  «nd  inlernal  mold.     (Afler 
Whitfield.) 

whorls   and   subspinous   in    adult;   secondary   spirals    generally 
present, 

Coloradoan  of  Utah  and  Colorado. 
422.  T.  vertebroides  Morton.     (Figs.  1060,  1061.)         Cretacic. 


it 


Fig.  1 06 1. 

dts,  enUrgemenl  of  part  of  surfat 
of  ihe  lype.     (After  Whiififld.) 


ment  of  shell,  and  enlargemi 
(After  Whitfield.) 


Slender,  long,  apical  angle  about  I2  degrees  ;  volutions  gcruh' 
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convex  with  5  or  6  strong  primary  spirals,  with  weaker  second- 
aries, and  still  fainter  tertiaries.     Suture  depressed. 
Ripleyan  (Monmouth)  of  New  Jersey  and  Alabama. 

423.  T.  encrlnoides  Morton.  (Fig.  1062.)  Cretacic. 
Center  of  whorl  flattened,  basal  angle  pronounced,  whorls  em- 
bracing to  within  a  short  distance  of  the  angle. 
About  3  or  4  strong  primary  spirals,  with 
strong  secondary  ones  between.  Internal 
mold  more  compact  than  in  T.  vertebrmdes. 

Ripleyan   (Navesink)  of  New   Jersey  and 
Alabama. 

424.  T.  trilira  Conrad.  {T.  trilineata  H.  and 
V.)  (Fig.  1063.)  Cretacic. 
Whorls  slightly  convex,  sutures  depressed, 

three  strong  spirals,  a  fourth  generally  covered 
at  the  suture. 

Ripleyan  of  New  Jersey,  Alabama,  Missis- 
sippi, Navarro  of  Texas,  Arkansas,  etc. 

425.  T.  tippana  Conrad.  Cretacic. 
Differs  from  the  preceding  in  the  scarcely 

depressed  suture  and  in  having  four  spirals, 
the  lower  three  equidistant,  the  upper  more 
distant  and  stronger,  and  in  the  presence  of  a 
few  intercalated  spirals. 

Ripleyan  of  New  Jersey  and  Mississippi. 

426.  T.  mortoni  Conrad.     (Fig.  1064.) 
Volutions   angulated,   shoulder  slightly  concave,  with  two  or 

three  primary  and  several  secondary  spirals.  Keel  very  angulate 
in  specialized  varieties  (7".  postmortoni.  Fig.  1064,  d").  Body  whorl, 
below  angulation,  mostly  covered  by  succeeding  whorl.  Aperture 
subquadrangular. 

In  the  lower  Pamunkey  (Aquia  formation)  of  Maryland  and 
Virginia  —  especially  abundant  on  Aquia  Creek.  Midwayan  of 
Alabama,  Texas,  Arkansas,  Mississippi,  Tennessee.  Occurs  often 
as  internal  mold  (Fig.  1064,  b). 

427.  T.  (Mesalia)  vetusta  Conrad.  Eocenic. 
Sutures  sharply  impressed,  but  shallow,  spirals  fine,  alternating 

in  size ;  ribs  arcuate,  indistinct,  generally  obsolete  ;  whorls  slightly 


Fio.    1063. 

Turri- 

Iilla    Irilira. 

(AflM 

Hill.) 

Eocenic. 
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Fig.  1064.     TUrriltlla  murtimi,  three  vaiietiel  and  inlernal  mold,  X  M  <  ''  ''  niulalioD 
foslmoTlcni,  X  Yi-     (Md.  Survey.) 

angulated  just  below  the  suture,  aperture  obliquely  elliptical, 
efTuse ;  inner  lip  somewhat  folded,  slightly  reflected  at  the  base. 

Claibomtan  of  Alabama,  abundant. 
42S.  T.  humerosa  Conrad.     (Fig.  1065.)  Eocentc. 

Whorls  nearly  flat  in  the  center,  with  strong  primary  and  fainter 
secondary  spirals ;  an  angulation  near  the  base,  visible  only  in  the 
body  whorl,  and  a  strong  subsutural  thickening  carinated  by  two 
spirals.     Aperture  subquadrate. 

In  the  Aquia  formation  less  common  than  T.  mortoni.  Mid- 
wayan,  of  Texas,  Alabama,  Arkansas. 

429.  T.  tampBB  Heilprin.     (Fig.  ro66.)  Oligocenic. 
Center  of  whorls  slightly  concave  with  a  zone  of  two  sunken 

spirals  or  three  spiral  grooves,  basal  angle  pronounced  and  slightly 
carinate.  Sutures  scarcely  depressed  except  final  gerontic  stages. 
Whole  surface  of  shell  covered  with  fine,  sharp  but  almost  micro- 
scopic spirals. 

Orthaulax  bed  of  Florida,  etc. 

430.  T.  gatunensis  Conrad.  (Fig.  1067.)  Oligocenic. 
Whorls  convex,  but  convexity  marred  by  three  strong  spirals. 
Vicksburgian,  and   Orthaulax    beds    of  Florida.     Isthmus  of 

Darien,  Panama,  Costa  Rica,  etc. 
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Fic.  1065.     Tutriltlla  Fig   1066      Tumtella        Fic.  1067.     Turriltlla 

humerosa,  X  M-      C^*'-         tamfa.  gatuninm. 

431.  T.  indenta  Conrad.     (Fig.  1068,  b,  c.) 

Oligocenic  and  Miocenic. 

With  very  deep  sutures  in  older  whorls  owing  to  abrupt  lower 
and  upper  angulations  of  whorls,  and  slight,  loose  coiling  ;  young 
whorls  in  contact.     Sides  concave,  faintly  spiraled. 

Chtpolan  beds  of  Chipola  River,  Florida,  and  Chesapeake  beds 
of  Maryland. 

432.  T.  seqaistriata  Conrad.     (Fig.  1068,  n.)  Miocenic. 
Small,  whorls  embracing  nearly  up  to  the  angulation,  above 

which  they  are  almost  flat,  except  for  a  second  faint  angulation  or 
strong  spiral  some  distance  below  the  suture,  and  very  line  spirals. 
Aperture  longer  than  wide. 

Shiloh  marls  of  New  Jersey,  Chesapeakean  (Calvert)  of 
Maryland. 
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433.  T.  plebeia  Say.     (Fig.  1068,  d-/.)  Miocenic. 

Whorls  convex,  suture  depressed  ;  spirals  numerous.  A  variety 
has  the  whorls  flattened  (Fig.  1068,  e).  Another  variety,  octo- 
naria,  has  one  strong  spiral,  the  others  variable  (Fig.  1868,/). 

Chesapeake  formation  of  New  Jersey,  Maryland,  Virginia. 


o,    Turritella  aqutstriata ;  b,  c,    J 

Maitin,  Md.  Purvey. ) 


-/,     7;    fi/rMa.      (.^fu^ 


434.  T.  variabilis  Conrad.     (Fig.  1069.  a.)  Miocenic. 
Very  long  and  slender,  sutures  scarcely  impressed,  four  primary 

spirals  thick,  rounded,  in  pairs,  separated  by  secondary  finer  ones. 
Chesapeake  formation  of  Maryland,  Virginia,  etc. 

435.  T.  cumberlandia  Conrad.     (Figs.  1069, /fi,  and  1070.) 

Miocenic. 
With  two,  rarely  three,  strong  spirals  and  numerous  finer  itnes. 
Suture  closed  or  depressed. 

Chesapeake  of  New  Jersey,  Maryland,  etc. 
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436.  T.  exaltata  Conrad.     (Fig.  1069,  c.)  Miocenic. 

Slender  like  the  preceding,  with  strongly  carinate  angle  over- 
hanging ;  shoulder  concave  with  faint  spirals,  one  near  suture. 

Chesapeake  (Calvert)  formation  of  Maryland,  etc. 


ilflla  variaMlit;  i,   T.  cumbirlandi 
Mtrtin,  Md.  Surv.) 


437.  T.  subanoulata  Heilprin.     (Fig.  1071,  c.) 

Oligocenic— Pliocenic. 

Main  angulation  at  the  center  of  whorl  pronounced,  whorls  flat 
and  sloping  above,  vertical  below  to  the  second  carina,  after  which 
the  whorl  rounds  downward;  whorls  embracing  nearly  to  the 
second  carina  ;  a  strong  spiral  above  suture. 

Abundant  in  Caloosahatchie  marls  of  Florida,  and  the  Wacca- 
maw  beds  of  Carolina.  Also  in  the  Chipolan  beds  (Oligocenic)  of 
Florida. 

438.  T.  perattenuata  Heilprin.     (Fig.  1071, 1?.)  Pliocenic. 
Very  long  and  slender,  whorls  deeply  concave  in  the  middle,  a 
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Fig.  1070.      Tuttitella  ctimbtr- 
landia,      (Md.  Survey.) 


strong    rounded,   commonly   cancellated,  spiral   above  the  basal 
angulation,  and  a  stronger  double  or  triple  one  at  a  similar  dis- 
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tance  below  the  suture,  which  is  broadly  depressed.     One  or  two 
faint  spirals  in  concave  space  of  adult  whorls. 
Caloosahatchie  beds  of  Florida. 

439.  T.  apicalis  Hcilprin.     (Fig.  1071,  b.)  Pliocenic. 
Shorter  and  more  rapidly  tapering  than  the  preceding,  with  a 

similar  cancellated  median  spiral ;  upper  carina  single. 
Caloosahatchie  beds  of  Florida. 

CXXII.   Vermetus  Adams. 
Young  shell  like  Turrilella,  adult  portion  loose  and  variously 
twisted ;  the  young  shell  gradually  disap[)earing  and  the  aperture 
becoming  round.     (The  species  are  mostly  terminals  of  various 
genetic  lines  of  Turrilella.)     Eocenic-Recent. 

440.  V.  (Petaloconchus)  varians  d'Orbigny. 

Oligocenic-Rccent. 

Irregularly  convoluted,  forming  a  loosely  glomerated  mass  with 

longitudinal  rugose  ridges  or  costae,  or  smooth.     On  the  inside  of 

tube,  two  scarcely  curved  lamell<e  extend  obliquely  inward  from 


Fig.   1072.     a,  Vfrmtlui  gratiiferta ;  b,  put  of  same  enluged  ; 

(After  Mutb,  Md.  Sune;.) 

the  ends  of  the  more  flattened  side,  with  often  a  short  one  arising 
between  them. 

Oligocenic  of  Florida.     Pliocenic  of  Carolina  (Waccamaw  beds) 
and  Florida  (Caloosahatchie  beds).     Post  Pliocenic,  Florida  reefs ; 
living  southwest  Florida  to  Rio  Janeiro. 
441.  V.  graniferus  (Say).     (Fig.  1072,  a,  6.)  Miocenic. 

Turritelloid  portion  short,  non-coiling  portion  very  much  con- 
torted and  vermetoid,  in  complex  clusters;  surface  with  longi- 
tudinal, granulose  striae  ;  size  varying  according  to  age. 

Chesapeake  formation  of  Maryland,  New  Jersey,  etc. 
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442.  V.  Tirginiciis  (Conrad).     (Fig.  1072,  c.)  Miocenic. 
DifTers  from  the  preceding  in  being  less  intricately  coiled,  and 

in  the  absence  of  surface  sculpture,  except  lines  and  wrinkles  of 
growth, 

Chesapeake  formation  of  Maryland,  Virginia,  etc. 

CXXriI.    Laxispira  Gabb. 
Vermetoid  shells  of  subregular,  loose  coils,  forming  a  corkscrew 
S[Hre.     Cretacic— Tertiary. 

443.  L.  lambricalis  Gabb.     (Fig.  1073,  a.)  Cretacic. 


i 


Fig.  1073.     a,  Laxisfiin 

Loose-coiled  spirals,  the  section  of  shell  nearly  circular  except 
in  last  volution  ;  surface  with  fine  spirals  and  lines  of  growth. 
Ripleyan  of  New  Jersey  and  southern  states. 

CXXIV.   SiLiQUARiA  Bruguiere. 
Like  the  preceding  but  with  a  continuous  cleft  or  row  of  pores 
along  one  side  of  the  entire  shell.     Cretacic- Recent. 

444.  S.  pauperata  Whitfield.     (Fig.  1073,  d.)  Cret.icic. 
Coil  loose,  surface  apparently  smooth,  cleft  on   upper  side  oi 

whorls. 

Ripleyan  of  New  Jersey. 

CXXV.    Glalxoma  Giebel. 
Turritelloid  shells  with  faintly  canaliculated  aperture,  the  I'utcr 
lip  of  which  has  an  anterior  and  a  median  notch  or  emar:;iiKili  'ii 
Comanchic-Cretacic. 

445.  G.  (Vicarya)  branneri  (Hill).     (Fig.  1074.)  Crcta«:;c. 
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Whorls  close,  sides  flat  or  concave,  the  later  whorls  with  a  row 
of  strong  nodes  on  each  side  next  to  the  sutures. 

Glen  Rose  beds  of  Texas. 
446.  G.  coalvillensis  (Meek).     (Fig.  1075.)  Cretacic. 


Fig.  1074.     Glaucoma  iranntri. 
(Afin  Hill.) 


Fin.  1075.     Glaudmia  CBalvillmsis, 
X%-     (After  Stanlon.) 


Often  lai^e;  whorls  strongly  angular,  embracing  so  as  to  leave 
a  rather  pronounced  space  exposed  below  the  carina  ;  shoulder 
with  a  submedian  strong  spiral,  body  with  two  fainter  ones  below 
the  carina. 

Colorado  of  Utah. 

Family  Melaniid«  Lam. 
CXXVI.    HvPSiPLEURA  Koken. 
Turreted  shells  with  entire  oval  aperture,  scarcely  impressed 
sutures,  and  gently  convex  whorls.     Surface  ribbed. 

447.  H.  ?  occidentalis  Stanton.     (Fig.  1076,  a.)         Comanchic. 
Small,  with  strong  curved  ribs,  separated  by  more  than  their 

width  ;  fine  revolving  spirals,  especially  visible  between  the  ribs. 
Abundant  in  beds  near  the  top  of  the  Knoxville  near  Paskenta, 
California. 

448.  H.  gregaria  Stanton.     (Fig.  1076,  i.)  Comanchic. 
Smaller  than  the  preceding  and  with  the  ribs  only  partly  devel- 
oped below  the  suture.     Spirals  absent. 
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Upper  part  of  Knoxville  near  Paskenta,  Calirortiia. 

CXXVII.  Melania  Lamarck.  (Compare  Goniobasis.) 
Turreted  shells  with  surface  varying  from  smooth  to  spirally 
striate,  ribbed  or  with  sharp  nodes  upon  the  angulation  of  the 
whorls.  Aperture  oval,  rounded  anteriorly.  Operculum  homy, 
apex  usually  dehiscent.  Form  less  slender  and  whorls  more 
strongly  individualized  than  in  Turritella.  Jurassic-Recent, 
449.  M.  insculpta  Meek.     (Fig.  1076.  c.)  Cretacic. 


FiC.  1076.  a,  HypsiplturaoccidtHtalis,  en  laired  ;  b,  H.  grtgaria  ;  t,  MiUniain- 
tculfta;  d,  t,  M.  TuyontiHgensis ;  /,  M.  uulf tills :  g,  M.  layloti ;  k,  i,  Milanopsis 
amcricBHa.     (a,  b,  ^i\.tx  Sluiton,  the  others  nfter  White,  U.  S.  G.  S.,  111.) 

Sutures   scarcely  impressed,  ribs  continuous  on  tiic  flattened 
whorls,  thick,  round  and  separated  by  impressed  lines  only. 
Laramie  of  Wyoming. 

450.  M.  (Pachychilus)  wyomingensis.    (Fig.  \oy6,d,e.) 

Cretacic. 

Young  like  the  adult  of  the  preceding  species  ;  later  whorls  ab- 
ruptly angulated,  with  concave  shoulders,  and  the  ribs  replaced 
by  spinose  nodes  on  the  angulation.     Spirals  simple,  not  strong. 

Laramie  of  Wyoming  and  Colorado. 

451.  M.  sculptilis  Meek.     (Fig.  1076,/)  Mioccnic, 
Short,  with   comparatively  few   whorls.     Sutures  with  a  false 
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shelf  due  to  prominence  of  spiral.  Five  strong  spirals,  of  which 
the  upper  three  appear  on  all  whorls.  Faint  vertical  sculpture 
between  these.     Aperture  ovoid. 

Fresh-water  Miocenic  of  Idado,  Nevada. 

452.  H.  taylorl  Gabb.     (Fig.  1076,^.)  Miocentc. 
High-spired  with  three  strong  spires  visible  on  all  whorls,  suture 

impressed,  vertical  sculpture  moderate  between  spirals;  aperture 
oval. 

Fresh-water  Miocenic  of  Idaho. 

CXXVIII.    Melanopsis  Lamarck. 
Shell  generally  shorter  and  thicker  than  Melania,  with  aperture 
bearing  strong  basal  notch  and  with  inner  lip  callous.     Surface 
smooth  or  ornamented  as  in  Melania.     Cretacic-Recent. 

453.  U.  americana  White.     (Fig.  1076,^,1.)  Cretadc. 
Small,   sutures  not  impressed,   whorls   flattened,   shell   gently 

tapering  from  middle  of  body  whorl ;  canal  short,  slightly  reflexed ; 
surface  smooth. 

Laramie  of  Colorado. 

CXXIX.    Pyrgolifera  Meek. 

Thick,   elongate,    oval  shells,   whorls  with  narrow  shoulder 

bounded  by  strong  angulation  on  which  the  ribs  are  produced  as 


Fig.  1077.     Pyrguliftra  AumtroM,  opposite  mw%  of  two  ipecimcns  showing  vi 
tion.     (U.  S.  G.  S.) 

spinose  tubercles ;  spirals  numerous  but  subdued,  aperture  oval, 
sometimes  with  very  faint  canal.     Cretacic. 
454.  P.  humerosa  Meek.     (Fig.  1077,  a-d.)  Cretacic, 

Shoulder  concave,  tubercles  strong,  blunt,  and  produced  down- 
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wards  as  ribs  which  die  away  on  lower  body  whorl ;  spirals  broad 
but  generally  faint ;  a  faint  indication  of  anterior  notch  in  aperture. 
Bear  River  formation  of  Wyoming  and  Utah. 

CXXX.    GoNiOBASis  Lea. 

Shell  characters  like  those  of  Melania  from  which  these  shells 
are  practically  indistinguishable.  This  genus  is  the  American  rep- 
resentative of  the  Old  World  genus  Melania  which  is  doubtfully 
represented  in  the  American  Eocenic.  The  chief  differences  are 
that  Melania  is  viviparous  and  Goniobasis  is  oviparous.  Both  are 
fluviatile  animals. 

455.  G.  (Pachymelania)  chrysallis  Meek.    (Fig.  1078,  a^ 

Cretacic. 

Whorls  flattened  to  slightly  concave,  sutures  not  impressed  but 
margined  below  by  blunt  carina  which  is  often  crenulated.  Sur- 
face with  spirals. 

Bear  River  formation  of  Wyoming  and  Utah. 

456.  G.  (Pachymelania)  chrysalloidea  White.    (Fig.  1078,  b) 

Cretacic. 
Short  and  thick,  whorls  flat,  sutures  with  faint  shelf,  surface 
with  rounded  ribs  and  few  faint  spirals. 

Bear  River  formation  of  Wyoming  and  Utah. 

457.  G.  (Pachymelania)  clebumi  White.    (Fig.  1078,  r.) 

Cretacic. 

Large,  gently  tapering,  sutures  faintly  impressed,  surface  with 
low  rounded  ribs,  gently  concave  forward,  extending  from  suture 
to  suture,  and  generally  separated  by  wider  interspaces  ;  no  spirals. 

Bear  River  formation  of  Wyoming  and  Utah. 

458.  G.  COnvexa  M.  and  H.     (Fig.  1078,  d^  Cretacic. 
Smooth,  slender,  suture  not  impressed,  surfaces  flat,  spirals  faint. 

Variety  impressa  has  the  sutures  slightly  impressed. 
Laramie,  mouth  of  Judith  River,  Montana. 

459.  G.  endlichi  White.     (Fig.  1078,  ^,/.)  Cretacic. 
Short  and  thick,  whorls  round  and  smooth  and  sutures  strongly 

impressed. 

Bear  River  formations  of  Wyoming  and  Utah. 

460.  G.  gracilenta  Meek.     (Fig.  1078,  g.)  Cretacic. 
Small,  smooth,  sutures  slightly  impressed,  surfaces  gently  con- 
vex ;  faint  vertical  striae. 


GASTROPODA— MELANUDJE. 


743 


Laramie  of  Colorado,  Wyoming. 

461.  G.  invenusta  M.  and  H.     (Fig.  1078,  h.) 

Smooth,  with  somewhat  lai^er  apical  angle  than  preceding. 
Laramie  of  Montana  (upper  Missouri  River  region), 

462.  G.  macilenta  White.     (Fig.  1078, 1.)  Crctadc. 
Whorls  flattened,  sutures  not  impressed,  marked  by  faintest  of 

shelves,  surface  smooth. 

Bear  River  formation  of  Wyoming  and  Utah. 

463.  G.  nebrascensis  M.  and  H.     (Fig.  107S,/)  Cretacic. 


Fig.  1078.  a,  Coniaiasit  chryiallii ;  b,  G.  ckrysalhides ;  e,  G.  cltbumi :  d,  G. 
<anvixa  ;  t,f,  G.inJlicki ;  g,  G.  graiiltnta ;  h,  G .  itn-inuita ;  t,  G.  madlcnta;  j, 
G.  ntbraicinsii ,-  *,  G.  suUirvis  ;  I,  in,  G.  luhtDrluosa  ;  n,  o,  G.  tenuicariuafo  ;  /,  G. 
simpsoni:  q,  G.  Iinira ;  r-l,  G.  nodutifira ;  u,  v,  G.  earliri;  m,  C.  cotuminis. 
(After  Whilf..  U.  S.  G.  S.,  III.) 

Smooth,  broad,  thick,  sutures  slightly  impressed,  surfaces  gently 
convex;  lines  of  growth  the  only  surface  marking. 

Laramie  of  Yellowstone  River  region  ;  Canada,  upper  Missouri 
River  region  ;  Colorado  and  Utah. 
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464.  G.  sublsvis  M.  and  H.     (Fig.  1078,  k,)  Cretacic. 
Larger  and  somewhat  more  slender  than  G,  gracilenta  and  suture 

slightly  impressed. 

Laramie  (Judith  River)  of  Upper  Missouri  River  region. 

465.  G.  subtortuosa  M.  and  H.     (Fig.  1078,  /,  *«.)        Cretacic. 
Small,  low-spired,  strongly  angulated  near  the  middle,  shoulder 

nearly  flat ;  no  ribs  or  spirals. 

Laramie  of  Upper  Missouri  River  region  and  the  Bow  and  Belly 
River  regions  of  Canada. 

466.  G.  tenuicarinata  M.  and  H.     (Fig.  1078,  «,  ^.)       Cretacic. 
Angulated,  short  and  thick-set,  shoulder  flat,  limited  by  sharp 

carina,  below  which  are  two  or  three  sharp  spirals. 

Laramie  of  Montana,  the  Upper  Missouri  River  region,  Col- 
orado, east  of  Rockies,  Utah  and  various  localities  in  Canada. 

467.  G.  simpsoni  Meek.     (Fig.  1078,  p^  Eocenic. 
Smooth,  whorls  convex,  suture  impressed. 

Bridger  Eocenic,  Wyoming, 

468.  G.  tenera  Hall.     (Fig.  1078,  q.)  Eocenic. 
Like  the  preceding  but  with  faint  ribs  extending  part  way  below 

the  suture,  and  with  faint  spirals. 
Eocenic,  Utah. 

469.  G.  nodulifera  Meek.     (Fig.  1078,  r-/.)  Eocenic. 
Ribs  mostly  replaced  by  faint  nodulations  on  the  median  angu- 
lation.    Shoulder  flat. 

Fresh-water  Eocenic  of  Rocky  Mountain  region. 

470.  G.  carteri  Conrad.     (Fig.  1078,  u,  z/.)  Eocenic. 
Nodules  strong,  ribs  not  altogether  obsolete. 

Fresh-water  Eocenic  of  Rocky  Mountain  region. 

471.  G.  columinis  White.     (Fig.  1078,  ze/.)  Eocenic. 
Strongly  angular,  nodes  large  and  sharp  and  continued  in  ribs 

nearly  to  sutures  ;  spirals  strong. 

Fresh-water  Eocenic  of  Rocky  Mountain  region. 

Family  Nerineid/E  Zittel. 

CXXXI.    Nerinea  Defrance. 

Like  Turritella  in  form,  but  aperture  with  short  anterior  notch, 
columella  with  simple  folds  which  are  also  commonly  found  on 
both  inner  and  outer  lip.     Jurassic-Cretacic. 
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472.  N.  goodelli  Cragin.  (Fig.  1079,  a,  b.)  Jurassic. 

Sides  of  whorls  concave,  strongly  carinated  at  base,  with  three 
to  four  rather  marked  spirals ;  outer  wall  with  one  prominent, 
thin,  acute  fold  internally,  extending  scarcely  half  way  across  the 
chamber  (well  seen  in  longitudinal  sections).     Columella  partly 


FlO.    1079.     a,  i,   Ntrinea  geadtlli ;  e-t,  Ntrintlla  ilaRloni,   wirh  enlargenicnt  and 
secilon.     (After  Cragin,  bull.  U.  S.  G.  S.,  366.) 

hollow  and  with  a  smaller  fold,  while  a  third  one  occurs  near  the 
middle  of  the  upper  side  of  the  chamber. 

Malone  formation  of  Texas  ;  a  related,  if  not  identical'  form  ap- 
pears in  the  Upper  Jurassic  (Sequanien  ?)  of  the  Mazapil  region  of 
Mexico, 

473.  IT.  austinensis  Roemer.     (Fig.  1080,  a.)  Comanchic. 
Large,  apical  angle  about  20°,  whorls  gently  concave,  smooth, 

basal  angulation  nodose.  Columella  with  two  or  three  sharp  folds, 
the  middle  one,  if  present,  smallest,  outer  lip  with  one  sharp  fold 
directed  downwards. 

Edwards  limestone  of  Texas. 

474.  K.  cultrispira  Roemer.     (Fig.  1080,  i.)  Comanchic. 
Much   more  slender  than   preceding ;  whorls  smooth,  strongly 

concave  ;  basal  carina  a  sharp,  blade-like  keel.     Columella  with  a 
single  fold  and  outer  lip  with  a  faint  one,  obsolete  in  the  adult  shell. 
Edwards  limestone  of  Texas. 
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CXXXII.    Nerinella  Sharpe. 
Like  Nerinea  but  with  columellar  fold  generally  wanting ;  a  fold 
commonly   occurs    on    the   inside   of  the   outer    lip.     Jurassic— 
Comanchic. 
475.  N.  stantoni  Craigin.     (Fig.  1079,  c-e^  Jurassic. 


Flo.  )oSo.     a,  Nerinea  auslimnsis  :  i,  N.i 

ifira.     ( Afler  Roemer.) 


1081,      X-iinelhi 
(After  Roemer. 


Exceedingly  slender ;  whorls  with  gently  concave  sides  bearin 
four  equidistant  spirals ;  upper  and  lower  angulations  sharp  an 
appearing  as  spirals.  No  columellar  fold  but  a  blunt  one  on  iiiiii 
side  of  outer  lip. 

Malone  formation  of  Texas. 
476.  N,  subula  (Roemer).     (Fig.  1081.)  Coniancliii 

Slender  and  subulate ;  suture  scarcely  depressed ;  sides  ( 
whorls  flat  with  two  (more  rarely  three)  rows  of  small  tubercles  o 
the  basal  portion  of  the  body  whorl ;  aperture  elongate.  N 
columellar  or  labial  folds. 
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Family  Cerithiid^e    Menke. 
CXXXriI.    BiTTiUM  Leach. 

Turreted  shells  with  spirals  and  costie  which  generally  cancel- 
late  each  other.     Aperture  with  short,  straight  canal  and  sharp 
outer  lip.     Jurassic— Recent, 
i\77.  B.  pemiutabile  Dall.     (Fig.  1082,  c.)  Oligoccnic. 

Greatest  convexity  of  the  whorls  below  the  middle  of  the  ex- 
posed part ;  costfe  strong  but  becoming  obsolescent  towards  the 
suture;  spiral  fine,  often  compound.     Aperture  with  feeble  canal. 

Chipolan  marls  of  Florida. 
478.  B.  cossmaonii  Dall.     (Fig.  1082,  b.)  .Oligoccnic. 


XzH' 


Shorter  and  stouter  than  preceding,  rather  inflated,  with  ribs 
mostly  obsolete  on  adult  whorls  except  here  and  there  a  strong 
varix-like  one. 

Chipolan  marls  of  Florida. 
479.  B.  (Styliferina)  boiplez  Dall.     (Fig.  1082,  a.)      Oligocenic. 

Long,  slender,  round-whorled  ;  three  strong  spirals  cancellating 
the  ribs  ;  occasionally  strong  varix-like  ribs ;  simple  spirals  on 
body  of  last  whorl,  and  sometimes  above  suture.  Aperture,witn- 
out  canal. 

Chipolan  marls  of  Florida. 
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480.  B.  (Styliferina)  cerithidioides  Dall.     (Fig.  1083.) 

Oligocenic- Recent, 

Upper  whorls  angular ;  later  rounded,  with  only  close-set 
rounded  ribs  ;  aperture  with  very  faint  anterior  notch. 

Bowden  beds  of  Jamaica,  W.  I.,  Caloosahatchie  (Pliocenic) ; 
Florida  and  Costa  Rica ;  Post-Pliocenic,  South  Carolina  ;  living  off 
the  southeastern  coast  of  the  United  States, 

CXXXIV,    Cerithium  Bruguiere. 

Turreted,  non-umbilicate,  variously  sculptured,  and  with  the 
aperture  bearing  a  short,  backwardly-curved  canal,  and  frequently 
a  notch  or  short  canal,  on  upper  or  posterior  side  of  aperture. 
Columella  concave,  often  with  one  or  two  folds.  Numerous  sub- 
genera. Jurassic- Re  cent. 
48!.  C.  bosquease  Shumard.  Comanchic. 

Large ;  apical  angle  22-25° ;  whorls  flattened  with  1 1-12 
broad  rounded  ribs  on  each ;  moderately  distinct  above,  but  be- 


FlG.   1083.     Billium  {Sly/i/zriH/i)  o 
■diou/fs  Dall,  X  13-     {Afler  Dall, ) 


coming  obsolete  towards  lower  suture  ;  aperture  ovate,  oblique, 
widest  below  the  middle. 

Walnut  shale  and  Comanche  Peak  and  Goodland  limestones  of 
Texas, 

482.  C.  (Fibula)  obliterato-granosum  Roemer.     (Fig.  10S4,  1/.) 

Comaiuliic. 

Round-whorled  with  somewhat  depressed  sutures  and  obli^iDe 
ovate  aperture  with  faint  anterior  canal  (not  always  preserved';  .iirI 
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a  reflexed  Inner  lip.     Sculpture  in  the  form  of  vertical  rows  of 
fine  nodules. 

Edwards  limestone  of  Texas. 

483.  C.  (?)  austineDSis  Roemer.  (Fig.  1084,  b.)  Comanchic. 
Round-whorled  with  pronounced   round   ribs  and  6-8  strong 

spirals,  continuous  across  the  ribs,  and  frequently  with  intercalated 
finer  ones.     Aperture  with  short,  curved  canal. 
Edwards  limestone  of  Texas, 

484.  C.  (ITewtooiella)  conicum  Aldrich.  Eocenic. 
Small  and  slender,  sutures  depressed;  sides  of  whorls  nearly 

flat  with  uniform  distant  ribs,  crossed  and  somewhat 
rounded  by  three  strong  spirals  ;  a  fourth,  nearly  cov- 
ered at  the  suture  by  the  succeeding  whorl,  gives  the 
characteristic  appearance  to  the  shell. 
Claibomian  of  Alabama. 

485.  C.  (Cerithiopsis)  fluriatile  Aldrich.      Eocenic. 
Differs  from  the  preceding  in  the  absence  of  the  i| 

spiral  at  the  suture  and  the  freedom  from  nodes  of  the 
first  spiral  above  the  suture.  F,o  ,(^5 

Chickasawan  (Lignitic)  of  Alabama.  C(WMiir«{3>- 

486.  C.  (Sella)  adamsii  H.  C.  Lea.     (Fig.  1085.)         j'j^Jj  °^^"".' 

Oligocenic  to  Recent. 

Small  (length  7  mm.),  slender,  whorls  flat,  suture  not  impressed, 
about  four  equal  spirals  with  equal  interspaces,  strong  anterior 
and  fainter  posterior  notch  in  aperture. 

Chipolan  beds  of  Florida,  Miocenic  of  Virginia  and  North  Caro- 
lina, Croatan  beds  (Pliocenic)  of  North  Carolina  ;  Waccamaw  beds 
of  South  Carolina,  Caloosahatchie  of  Florida,  Post- Pliocenic  of 
Atlantic  and  Gulf  States  ;  living  on  South  Atlantic  coast  of  U.  S. 

487.  C.  (Potamides  [Tympaootonus]}  hiUsboroense  Heilprin. 
(Fig.  1086.)  Oligocenic. 
Suture    loose ;  whorls    flat  or  slightly  concave  ;  upper  spiral 

strongly  nodose ;  next  below,   thin  and  finely  granulose ;  third, 
coarser  and  nodose  and  the  fourth,  just  above  the  suture,  smooth, 
Orbiloides  limestone  of  Florida. 

488.  C.  (Rhinoclavis)  caloosaensis  Dall.  (Fig.  1087.)  Pliocenic. 
Ornamentation  of  whorls  complex,  consisting  of  coarse  and  fine 

spirals,  some  traversed  by  ribs,  others  noded.     The  body  whorl  is 
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non-angulate,  the  preceding  two  or  three  are  angulate  ;  while  the 
earlier  ones  are  more  or  less  flat  and  ribbed,  lip  drawn  out  at 
each  end  to  form  a  narrow,  deep  canal. 

Caloosahatchie  beds  of  Florida. 
489.  C.  (Potamides)scalattmiHeilprin.     (Fig.  1088.)     Plio 


Fig.  1086.  a,  Cfrilkium  Fig.  10E7.  *,  Oriihium  Fin.  10^. 
kilbberoliut.Xll-  {Mm  caUoialnu.XVi-  (After  {PyrazUinu,) 
Dall.)  Dill.)  (AflerUall.) 

Whorls  round,  slightly  concave  below  the  suture,  ribs  simple, 
not  reaching  to  upper  suture  ;  faint  spirals  between  ribs  ;  outer  Hp 
broadly  notched. 

Caloosahatchie  beds  of  Florida,  etc. 

Family  Aporrhaid£  Philippi. 

CXXXV.    Anchuka  Conrad. 

Turreted  shells  with  the   base  drawn   out  into  a  long  canal. 

and  the   outer   lip  prolonged   into  a   single  wing-like  expansion 

which  may  divide  terminally,  but  is  often   broken   away  in  the 

specimens.     Comanchic-Cretacic. 

490.  A.  kiowana  Cragin.  Comanchic. 
Differs  from  the  next  in  its  somewhat  shorter  spire,  more  pro- 
nounced costa;.  roundness  of  body  whorl,  and  restriction  of  carina 
nearly  to  falcate  process  of  lip,  which  is  only  slightly  uptuniLO. 

Kiowa  shales  (Washita)  of  Kansas. 

491.  A.  exilis  Gabb.     (Fig.  1089.I  Crftacic, 
Small,  whorls  rounded  except  for  .stronj;  median  carina  of  bod}' 

whorl,  above  which  shoulder  is  concave ;  ribs  low  and  faint. 
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Nanaimo  formation  of  Vancouver  and  Martinez, 
492.  A,  rostrata  Gabb.     (Fig.  1090.)  Cretacic. 

Apical  angle  about  35°;  early  whorls  round  with  slightly  im- 
pressed suture  and  obliquely  forward-curving,  round  and  close-set 
ribs ;  body  whorl  with  ribs  more  distant  and  becoming  obsolete  ; 
lip  broadly  expanded,  upper  angle  somewhat  produced. 

Ripleyan  formation  of  New  Jersey,  Mississippi,  Texas. 


4 


Flo.  1089.     ^ 
(After  Gibb,) 


,  enUrged. 


Flc.  109a     Antkura  reilrala. 
(After  Whilfield.) 


493.  A.  peonata  (Morton).     (Fig.  1091.)  Cretacic. 

Larger  and  with  sharper  and  more  distant  ribs  on  the  younger 

whorls,  obsolete  on  body  whorl ;  lip  with  two  upper  corners  more 


Fig.  logi.     Aaehura pctir. 

Whitfield.) 


Fig.  1092.      Anihura  abrupla. 

(After  WhLtfield.) 


strongly  prolonged  upwards.     Internal  molds  with  deep  sutures. 

Ripleyan  of  New  Jersey  and  Alabama. 
494.  A.  abrupta  Conrad.     (Fig.  1092.)  Cretacic. 

Whorls  more  rounded  than  preceding;  ribs  like  those  of  A. 
rostrata,  but  fainter;  a  faint  spiral  sculpture,  becoming  an  angula- 
tion on  body  whorl  and  lip. 
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Ripleyan  of  New  Jersey,  Alabama,  Mississippi. 
495-  A.  sublaevis  (M.  and  H.).     (Fig.  1093.)  Cretacic. 

Much  smaller  than  preceding ;  high-spired  with  round  whorls 

Fig.  1093.     Anchura  sutlicvti,  type  of  speaes.     With  apertaral  expansion  wanting. 
(After  Meek.) 

marked  by  faint  spirals  only. 

Pierre  of  Yellowstone  and  Black  Hills. 

CXXXVI.    Calvptraphorus  Conrad. 
Differs  from  v4«c/z«rajin^'having  ihe  entire  shell   more  or  less 
covered  by  the  expansion  of  the  lips ;  this  hides  the  character  of 
the  whorls.     Tertiary-Recent. 
496.  C.  velatus  Conrad.     (Fig.  1094.)  Eocenic. 


FtG.  109*.      CalyplrapkL 


Expanded  but  rounded  lip,  the  enamel  covering  most  of  ilic 
whorls,  leaving  only  the  upper  part  of  the  spire  exposed  ;  rostrum 
long  and  pointed.  In  the  variety  compressus  Aldrich,  large  gajis 
remain  in  the  enamel  covering  the  upper  edge  of  tiie  lip  which  is 
much  prolonged  and  pointed. 
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Claibomian  and   Jacksonian   of  the  Gulf  States ;  the  variety 
occurs  in  the  Midway  horizon  of  the  Gulf  States  from  Georgia  to 
■  Texas. 
497.  C.  tiinodiferas  Conrad.     (Fig.  1095,  a,  b.)  Eocenic. 


With  ornamentation  of  early  whorls  faint,  and  with  great  pro- 
longation of  the  reflected  upper  angle  of  the  lip. 

Pamunkey  formation  of  Atlantic  coast.     Ugnitic  (Chickasawan) 
of  Alabama  and  Texas. 
498.  C.  jacksoni  Clark.     (Fig,  1095,  c,  d.)  Eocenic. 

Large,  solid,  whorl  wholly  covered  by  subsequent  expansions. 

Aquia  of  Atlantic  coast' 


CXXXVll.     Aporrhais  da  Costa. 

Like  Anchura  but  lip  with  posterior  canal  either  closely  adher- 
ing to  the  spire,  or  free  from  same;  outer  lip  expanded,  lobed  or 
digitate.     Jurassic— Recent. 
499.  A.  (Perissoptera)  prolabiata  White.     (Fig.  1096,11.) 

Cretacic. 

Spire  with  rounded  whorls  marked  by  rounded  ribs  more  than 
their  width  apart ;  lip  with  strong,  acute  spine,  separated  by  a 
rounded  sinus  from  the  broader  subquadrate  portion  of  the  lip ; 
expansion  of  lip  partly  covering  penultimate  whorl. 

Colorado  formation  of  Utah  and  New  Mexico  (?), 
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500.  A.  (Llspodesthes)  nuptialis  White.  (Fig.  1096,  &,c.)  Cretadc. 
Body  whorl  with  angulation  that  extends  into  the  spinose  pos- 
terior prolongation  of  the  lip ;  anterior  canal  straight  and  rapidly 


Fig.  1096. 


,  Aperrhais  ( Perissopltra )  firolabiata  ;   I 
alts.     (AtterSlinton.) 


,  A.  {Liipod€!lhis)   nuf/i- 


tapering;   surface  of  whorls  generally   completely   enveloped   in 
callous  deposits. 

Colorado  formation  of  New  Mexico,  Arizona,  etc. 
501.  A.  (Tessarolax)  distorta  Gabb.     (Fig.  1097.)  Cretacic. 

Spire  concealed  by  smooth  surface  deposits;  body  whorl  with 
two  carinations,  each  of  which  bears  an  irregular  blunt  node,  the 
lower  one  formed  after  the  upper  one,  and  each  extending  into 


FlC.  1097.      Aforrhais  (  Teisamlax)  iUiHui,,.  sliclilly  reiliiced.      (Afi. 


a   canaliculate   spine;   anterior   and   posttTiur   ends   of 
drawn  out  into  similar  curved  canaliculate  spines. 

Nanaimo  of  \'ancouver,  B.  C,  and  Cliio  of  Calil'ornia 
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502.  A.  (Pterocerella)  tippana  Conrad.     (Fig.  1098.) 
Spire  angulated,  with  keel  and  flattened  shoulder;  lip  with  six 

finger-like  processes  somewhat  winged  by  marginal  expansions. 
Ripleyan  of  New  Jersey,  Mississippi,  Texas. 

503.  A.  falciformis  Gabb.     (Fig.  1099.)  Cretacic. 


Fig.  1098.   Aparrhaii  (PUr 
(After  Weller.) 


i'iQ.  1099.      AporrhaU  falriformU, 
slightly  reduced.      (After  G«bb.) 


High,  slender  spire,  round  whorls,  scarcely  impressed  sutures, 
narrow  rounded  and  distant  ribs  gently  concave  forward,  and 
cancellated  by  simple  spirals.  Body  whorl  nearly  smooth;  aper- 
ture with  long,  falciform  expansion. 

Upper  Cretacic  of  California. 


Family  Strom  bid^  d'Orbigny. 
CXXXVIII,     PuGNELLUS  Conrad. 
Young  shell  fusiform;  adult  suboval;  inner  lip  massive,  extend- 
ing as  a  callus  over  the  whorls ;  outer  lip  variously  lobed,     Cretacic. 
504.  P.  fusiformis  Meek.     (Fig.  rioo.)  Cretacic. 

Spire  somewhat  curved ;  body  whorl  somewhat  nodose ;  outer 
lip  with  falciform  extension  and  several  pronounced  lobes. 

Coloradoan  (especially  Pugnelhis  sandstone)  of  Colorado,  Utah, 
Wyoming. 
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CXXXIX.    Orthaulax  Gabb. 

Spire  of  smooth  whorls,  lip  simple,  extending  at  each  end  into 
a  canal;  spire  mostly  enclosed  by  a  deposit  of  enamel.     Eocenic- 
Miocenic, 
505.  0.  gabbi  Dall.     (Fig.  iioi.)  Oligocenic-Miocenic. 

Young  showing  many  whorls,  lip  expanding  posteriorly   and 
covering  spire;  later  whorls   each  with   three  irregular  varices; 


columellar  pillar  thick,  slightly  recurved,  canal  short,  the  1 
lip  somewhat  thickened. 

Chipolan  and  Alum  Bluff  beds  of  Gulf  States. 
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CXL.     RiMELLA  Agassiz. 

More  or  less  high-spired  shells ;  base  drawn  out  into  short  sharp 
canal;  inner  lip  with  expansion  covering  part  of  spire,  outer  Up 
with  thick  but  scarcely  expanded  margin,  entire  or  crenulated  and 
with  anterior  notch.     Cretacic-Recent. 
506.  R.  laqueata  Conrad.     (Fig.  1102.)  Eocenic. 

High  spired ;  sutures  scarcely  impressed ;  ribs  acute,  slightly 
curved,  restricted  to  upper  part  of  whorl ;  spirals  fine ;  outer  lip 
smooth. 

Oaibornian  of  Alabama. 

CXLI.     Strombus  Linne. 

Young  shell  more  or  less  fusiform  with  conical  spire  variously 

ornamented  by  ribs,  spires  and  tubercles ;  adult  with  large  body 

whorl,  and  thick,  expanded  but  not  spinose  outer  lip,  often  pro- 


FiO.  1 103.      Slrombui  aldrithi,  ilightly  reduced,  X  5-      (After  Dall.) 


duced  posteriorly,  sinuate  or  channelled  anteriorly ;  columellar  area 

smooth,  enameled,     Cretacic-Recent. 

507.  S.  aldrichi  Dall,     (Fig.  1103.)  Oligocenic. 

Youngest  whorls  round  and  ribbed,  later  ones  angular,  the 
ribs  becoming  concentrated  as  tubercles  on  the  angle,  and  coarse 
on  body  whorl ;  lip  moderately  expanded,  subrectangular  above 
(posteriorly)  with  slight  posterior,  and  strong  broad  anterior 
(lower)  channel. 

Abundant  in  the  Chipolan  beds  of  Florida. 
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508.  S.  dilpolanus  Dall.     (Fig.  1104.)  Oligocenic. 

I?iffers   from   the   preceding   in   its  larger  size,   stronger   and 

sharper  shoulder  nodules,  more  slender  spire  and  less  thickened 


Fig.  1104       Slrembm  ihipol. 


(After  Dall.) 


outer  lip,  with  stronger  posterior  and  larger  anterior  notch,  and 
less  elevation  posteriorly.     Body  and  throat  Urate. 

Occurs  with  the  preceding. 
509.  S.  pugilis  Linne.  Miocenic-Recent. 

Larger  than  the  preceding;  spire  low,  strongly  spinose;  body 
whorl  tapering,  outer  lip  not  strongly  expanded,  with  deep  antero- 
lateral, and  strong  anterior  notch.     Callus  of  inner  lip  extensive. 

Miocenic  of  Haiti,  Jamaica,  and  Costa  Rica;  Pliocenic  of  Costa 
Rica  and  Florida ;  Pleistocenic  and  Recent  from  the  Carolinas  to 
Florida  and  the  West  Indies. 


Family  Cypr^eidje  Gray. 

CXLII.     CypR.iA  Linne. 

Spires  of  adult  wholly  covered  by  expanded  outer  lip,   which 

curves  inward,  leaving  a  narrow,  elongate  aperture,  both  sidt-s  01 

which  are  strongly  Urate;  entire  snrface   smooth   and   polished, 

J  u  rass  ic-R  ece  nt. 

510.  C.  mortoni  Gabb.  Cretacic. 

Small,  ovate;  margins  of  aperture  finely  crenulated. 
Ripleyan  (generally  internal  mold)  of  New  Jersey  and  Alabama. 
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511.  C.  pinguis  Conrad.     (Fig.  1105.)  Eocenic-Miocenic. 

Ventricose  near  the  middle;  outer  lip  strongly  curved  at  the 
spire ;  crenulation  thick ;  basal  callus  rather  marked. 


Fig.  1105.   Cyfrita  finguis,  profile  uid  apertunil  viewa,  X  '4'     (ATier  D>1l.) 


Eocenic  of  Louisiana,  Oligocenic  and  Miocenic  of  Florida  and 
North  Carolina. 

CXLIII.    Erato  Risso. 

Small   shells   with   some  of   the   characteristics   of   the  young 
Cypraa;  the  spire  only  partly  covered;  columellar  surface  partly 
denticulate;  outer  lip  strongly  so.     Cretacic-Recent. 
512,  E.  perezigua  (Conrad).     (Fig.  1107,0.)  Miocenic. 

Spire  with  a  few  smooth  whorls  embracing  to  above  ambitus; 
outer  lip  thick,  with  numerous  strong  denticulations ;  those  of 
columella  small,  few  and  scattered. 

Chesapeakean  of  Maryland  and  Shiloh  marls  of  New  Jersey. 


Family  Cassidid^  Adams. 
CXLIV.  Cassidaria  Lamarck. 
Shells  with  short,  conical  or  turbinate  spires; 
large  body  whorl  drawn  out  anteriorly  into  a 
twisted  canal  which  is  bent  sideways  or  back- 
ward ;  expanded  inner  and  reflected  outer  lip, 
often  crenulated,  the  columellar  border  plicate. 
Cretacic-Recent. 
513.  C.  brevtdentata  Aldrich.     (Fig.  1106.) 

Eocenic.       •"'«■  "°^-  <^'"''- 

,  ...  daria  brevuUntata. 

Whorls  embracmg  to  just  below  the  shoulder     (After  Hinis ) 
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angle,   which   is    regularly   nodulated.     Two   strong   non-nodose 
spirals  produce  a  marked  biangulation  of  the  body  whorl ;  inner 
lip  with  three  plications  in  the  (posterior)  upper  part. 
Chickasawan   (Lignitic)  of  Alabama. 


Family  DoLiin^  Adams, 
CXLV.    PvRULA  Lamarck. 
Thin,  low-spired  shells  with  strongly  embracing  whorls,  drawn 
cut  anteriorly  into  a  canal;  aperture  indented  with  sharp  outer 
lip ;  surface  spirally  sculptured.    Comanchic-Recent. 

514.  P.  (Ficus)  pentta  Conrad.     (Fig.  1108.)  Eocenic. 
Spire  conical;  sutures  scarcely  impressed;  body  whorl   round 

except  for  three  faint  carina:;  surface  cancellated  by  spirals  and 
vertical  striae;  lip  thickened  towards  the  margin. 
Claibomian  of  Alabama,  Nanjemoy  of  Maryland. 

515.  P.  mississippiensis  Conrad.  Oligocenic. 
Thin,  pyriform,  with  short  spire  and  convex  whorls;  the  body 

whorl  flattened  on  top;  surface  latticed  by  large  distant  spirals  and 
finer  ones  between,  and  closely  arranged,  vertical  lines. 
Vicksburgian  of  Mississippi. 

516.  P.  harrisi  Martin.     (Fig.  1107,  b.)  Miocenic. 


.,  Md.  Mice.) 


Inflated  with  rather  short  canal,  large  aperture,  and  s 
surface  sculptured  by  fine  spiral  lines. 
Chesapeake  Miocene  of  Maryland. 
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Family  Columbellid-e  Troschel. 
CXLVI.     CoLUMBELLA  Lamarclc. 
Small,  ovate  or  fusiform  shells,  with  narrow  aperture,  lirate  or 
denticulate  outer  lip.     Tertiary-Recent. 

517.  C.  (Astyris)  communis  (Conrad).    (Fig.  iio/.c.)     Miocemc. 
Rather  high  spire,  smooth  or  with  spirals  visible  only  under 
lens,  except  on  spindle.    Outer  lip  strongly  denticulate  within. 
Chesapeakean  of  Maryland  and  New  Jersey. 

Family  Buccinid^  Troschel. 

CXLVII.     BucciNUM  Linn. 

Stout  inflated  shells,  smooth  or  ribbed  and  spiraled ;  spire  short. 


t 


Fig.  iioS.     Pjiru/a  ^iti/a,' X  ^.  Fia.   1109.     BMcino/Hsui  ^ri/it,  X  H- 

(After  Conrad.)  (Md.  Survey.) 

aperture  wide,  anterior  canal  short ;  outer  Up  sharp,  thin,  smooth ; 

inner  lip  with  callus.    Tertiary-Recent. 

518.  B.  mississippiensis  Conrad,  Oligocenic. 

Small,  spire  rather  high,  with  distant  narrow  ribs  and  raised 
alternating  spirals.    Outer  lip  lirate  within ;  columella  striate, 

Vicksburgian  of  Mississippi. 
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CXLVIII,  BucciNOFUSUS  Conrad. 
Large  and  stout  fusoid  shells  with  round,  rapidly  increasing 
whorls,  short  canal  scarcely  contracted  at  the  anterior  end  which 
IS  slightly  reflected ;  ribs  and  spirals  coarse,  the  former  becoming 
fainter  in  the  adult  shell.  Differs  from  SiphonaUa  chiefly  in  its 
straighter  canal,  and  wider  more  patulous  aperture. 

519.  B.  parilis  Conrad.  (Fig.  1109.)  Miocenic. 
Whorls  round,  contracted  rather  rapidly  to  long,  slightly  re- 
flected canal ;  aperture  wide ;  ribs  strong  on  younger,  weaker  on 
adult  whorls;  round  and  broad  spirals  uniformly  strong,  with 
numerous  threadlike  intercalated  secondary  spirals  between  each 
pair  of  primary. 

Chesapeakean  of  Atlantic  coast. 

CXLIX.     SiPHoNALi.\  Adams. 
Short,   thick-set   fusoid  shells   with   ribs  and  spirals,   or   with 
spirals   only   and   with   short,   strongly   reflected   anterior   canal. 
Eocen  ic-Recent. 

520.  S.  devexa  (Conrad).     (Fig.  irio,  a.)  Miocenic. 


Shoulders   concave;   angle  blunt;   ribs   concentrated 
dying  away  in  either  direction;  t;pirals  nnmcrons;  Iruiiii 
calations;  canal  sinuous. 

Chesapeakean  of  Atlantic  coast. 
521.  S.  migrans  (Conrad),     (l-'ig.  iiro,  b.} 

Last  wiiorls  non-angulate,  without  rihs.  with  inimcroii 
angulation  of  early  whorls  less  pronounced. 
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Chesapeake  an  of  Maryland. 

CL.     Neptunea  Bolton. 
Fusoid  shells  with  long,  slender,  many-whorled  spire,  and  rather 
short,  often  bent  canal.     Eocenic-Recent. 

522,  N.  bella  (Conrad).  Eocenic. 
Small,  high  spired;  whorls  round;  suture  depressed;  canal  short, 

strongly  curved;  ribs  narrow,  round,  widely  separated;  spirals, 
fine,  regular. 

Claibornian  of  Alabama. 

CLI.     Nassa  Martini. 
Differs   from  Buccinum   in   its   higher  spire,  shorter   aperture 
with  short,  reverted  canal,  and  lirate  outer  lip.     Cretacic-Recent. 

523.  N.  trivittatoides  (Whitfield).     (Fig.  11 12,  a.)         Miocenic. 
Small  (half  an  inch  or  less  in  length),  with  moderately  high 

spire  and  faint  sutures;  whorls  with  strong  ribs,  cancellated  by 


FiC.  III3.      !\assa  iUenlala, 
X4.3-     (AflerU«ll.) 

continuous  strong  spirals ;  canal  very  short ;  outer  lip  thick ;  lirae 
strong;  columella  with  faint  plaits. 

Chesapcakean  of  Maryland  and  Shiloh  of  Kew  Jersey, 

524.  H.  peralta  (Conrad).     (Fig.  1112,  b.)  Miocenic. 
Larger  and  more  elongate  than  the  preceding ;  the  ribs  crowded 

and  smooth;  interspaces  with  fine  spirals;  a  single  small  spiral 
beads  the  ribs  just  below  the  suture. 
Chesapcakean  of  Maryland. 

525.  H.  vibex  Say.  Pliocenic-Recent. 
Rather  small;  suture  not  impressed;  whorls  almost  flat,  ribs  and 

spirals  obsolete  or  very  faint;  aperture  subcicnlar. 
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Caloosahatchie  (Pliocenic)  of  Florida;  living  off  Atlantic  coast. 

526.  N.  bidentata  Emmons.     (Fig.  1113.)     Miocenic  and  Pliocenic. 
Like  N.  trivitlatoides,  but  stouter  with  coarser  ribs  and  pro- 
portionally finer  spirals;  outer  lip  with  two  strong  teeth   (lirae) 
on  inner  side. 

Miocenic  marls  of  North  Carolina  and  New  Jersey  (Shiloh). 
Caloosahatchie  and  Shell  Creek  Pliocenic  of  Florida,  abundant. 

527.  N.  liarpuloides  Conrad.  Miocenic. 
Whorls  square-sided,  spire  elevated;  spirals  on  shoulder  oblique 

to  suture ;  labial  callus  thick,  outer  lip  thick,  somewhat  reflected, 
and  lirate ;  a  subsutural  ridge  occurs. 

Chesapeakean  of  Virginia,  North  Carolina. 

528.  N.  scalaspira  Conrad.  Miocenic. 
Shorter  and  more  acute  spire  than  preceding ;  last  whorl  inflated ; 

spiral  sculpture  on  latest  whorl  parallel  with  the  suture. 
Chesapeakean  of  Virginia,  North  Carolina,  etc. 

Family  Fulcurid**  Grabau  and  Shimer. 

CLII.     TuDiCLA  Bolten. 

Shell  with  papillose  protoconch,  and  rapidly  enlarging  whorls, 

with  nearly  flat  almost  horizontal  shoulder,  and  spinosc  angulation, 

the  whorls  embracing  to  the  angle;  a  second  row  of  spines  often 


occurs  on  body  of  whorl.    Anteriorly  drawn  out  into  long  fu.-i 
canal;  columellar  lip  plicate  near  the  base;  outer  lip  lirati-. 
tiary-Reccnt. 
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529.  T.  marylandica  Clark  and  Martin.     (Fig.  1114.)       Eocenic. 
Young  whorls  round,  sunken;  shoulder  of  body  whorl  convex 

near  suture,  concave  near  the  strongly  spinose  angulation. 
Aquia  formation  of  Maryland, 

CLIII.     Pyropsis  Conrad. 
Differs  from  Tudkla  in  its  non-papillose  apex,  and  the  absence 
of  lirae  and  columellar  plication.     Greta cic-Eocenic. 

530.  P.  coloradoensis  Stanton.     {Fig.  1115.)  Cretacic. 
Rather  robust ;  canal  gently  curved,  umbilicated ;  body  whorl  not 

abruptly   contracted    below,   biangulate,    the    angles    with    small, 
rounded  nodes,  both  covered  in  early  whorls;  spirals  numerous; 


Pyropsis  colotadeemis,  shell  and  inlernal  mold,  X  Vi-     (After  SiBnion.)  • 


lip  with  posterior  canal  producing  a  slight  channeling  of  the  suture. 
Colorado  group  (Pugnellus  sandstone)  of  Colorado  and  Utah? 

531.  P.  richardsoni  (Tuomey).     (Fig.  1116.)  Cretacic. 
Spire   depressed,   low,   often  almost  flat    (angle  about   135°); 

shoulder  angle  strong  with  irregular  flat  nodes;  lower  angulation 
fainter,  also  noded  (angulations  appear  smooth  in  internal  molds)  ; 
spirals  numerous,  strong,  alternating  in  size,  those  between  the 
angulations  more  or  less  crenate. 

Ripleyan  of  New  Jersey,  Alabama,  Georgia  and  Mississippi. 

532.  P.  trochiformis  (Tuomey).     (Fig.  1117.)  Cretacic. 
Spire  depressed,  early  volutions  almost  flat;  body  whorl  gibbous, 

without  angulations,  rather  abruptly  contracted  into  the  anterior 


;66  NORTH  AMERICAN  INDEX  FOSSILS. 


# 


(Sk 


FtC.  II16.      fyrBfisisrifkarJsoni.y,  %.      (After  Whitfield.) 


canal;   spirals   numerous,   alternating,   the   primary   ones    noded. 
Internal  molds  with  loose  sutures  and  smooth  surfaces. 
Ripleyan  of  New  Jersey,  Alabama  and  Mississippi. 

Flo.  1117.      /yro/jii /»-oi-*i/o;niii,  inlernal  moid  and  fragmenl  showing  surface,    •    •  ^. 
(After  Whiifidd.) 

533.  P.  whitfieldi  Wdler.     (Fig.iiiS.)  CroiaLJc. 

Small;  whorls  round;  later  wliorls  embracing  only  to  aniiiJiii-; 
flattened  below  the  suture;  spirals  simple,  rather  coarse,  niHli<l  iiy 
ribs  of  e(|ual  size. 

Ripleyan  of  New  Jersey  and  Alabama. 
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534.  P.  octolirata  (Conrad).  Cretacic. 
Like  the  preceding  but  body  whorl  somewhat  more  abruptly  con- 
tracted; without  sutural  flattening  or  ribs,  though  one  of  the  8 
or  9  spirals  is  slightly  noded. 

Ripleyan  of  New  Jersey  and  Mississippi. 

CLIV.     Perissolax  Gabb. 
Spire  conical  and  smooth;  canal  long;  last  whorl  inflated;  bian- 
gular,  and  ornamented  by  ribs  and  spirals;  columella  without  plaits. 
Differs  from  Pyrofists  chiefly  in  its  long  spire.     Cretacic. 

535.  P.  brevirostris  Gabb.     (Fig.  1119.)  Cretacic. 


♦  # 


Fig.  1118.     Pjirofsitvrhiljitldi.     (After  Fla  Iltg.     Pirissolax  brtviro 

WhiilUld. )  i»i.  siie.     ( After  Gibb. ) 

Shoulders  of  whorls  flat,  spiraled,  whorls  embracing  to  shoulder 
angle,  forming  conical  spire  of  nearly  90°  apical  angle.  Last  whorl 
with  two  strong  angulations,  a  third  towards  the  end;  traversed 
by  distant,  narrow  ribs  which  are  nodose  on  the  angles. 

Nanaimo  group  of  Vancouver;  Chico  of  California. 

CLV.  FuLGUH  Montford. 
Whorls  (except  very  young)  angulate  with  flat  shoulder  and 
nodose  or  spinose  angulation;  rarely  round  and  smooth  whorls 
generally  embracing  to  shoulder  angle;  aperture  not  abruptly 
contracted,  but  canal  long.  Protoconch  oblique,  smooth.  Eo- 
cenic(  ?)-Recent. 
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536.  F.  fusiforme  Conrad.     (Fig.  ir20,aandc.)  Miocenic 
Whorls  embracing  to  angle  which  bears  small  nodes;  shoulder 

gently  concave ;  aperture  moderately  contracted. 
Chesapeakean  of  Atlantic  coast. 

537.  F.  tuberculatum  Conrad.     (Fig.  1120,  b.)  Miocenic 


.  Ful^rfusif^r, 


(Md.  Suri-ty.) 


Later  whorls  embracing  only  part  way  to  angle ;  nodes  flat  and 
wide;  spirals  numerous;  aperture  more  abruptly  contracted. 
Chesapeakean  of  Atlantic  coast. 

538.  F.  maximum  Conrad.     (Fig.  1121,  c.) 

Miocenic  and  Pliocenic. 

Large ;  young  whorls  tubercled,  adult  whorls  smooth,  rounded ; 
shoulder  slightly  concave. 

Chesapeake  Miocenic  of  Virginia.  A  more  slender,  elongate 
form  of  same  character  (P.  rapirm  var..  Fig.  1121,  a)  occurs  in  the 
Caloosahatchie  beds  of  Florida  and  DupHn  beds  of  North  Carolina, 

539.  F.  tritonts  Conrad.     (Fig.  1121,6.)  Miocenic. 
Earliest  whorls  tubercled  as  in  F.  tuberculatum,  intcnnodiate 

smooth  as  in  F.   maximum,  adult  whorls   regularly   spinoso   on 
shoulder  angle. 

Chesapeake  Miocenic  of  Atlantic  coast.  A  slender  form  [F. 
rapum  Conrad  of  another  genetic  series]  with  these  characters 
occurs  in  the  Pliocenic  of  the  Carolinas  and  Florida. 
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540.  F.  caricum  (Gmelin).  Pliocenic-Recent. 
Large  (length  up  to  223  mm.,  width  up  to  120  mm.)  with  all 

the  whorls  strongly  spinose  on  the  shoulder  angle,  except  the 
earliest  which  bear  only  round  nodes. 

Pliocenic  of  the  Carolinas ;  Pleistocenic  and  living  Atlantic  coast 
from  Cape  Cod  to  West  Indies. 

541.  F.  contrarium  Conrad.     (Fig.  ii2i,d.)     Miocenic-Pliocenic. 


Fig.  1 121.     {a-c^  upper  three,  left  to  right;  d,  e^  lower  two) ;  a^  Fulgur  rapum 
var. ;  b^  F.  trilonis  ;  c,  F,  maximus  ;  </,  F.  contrarium  ;  e,  Sycotypus  excavatus.     All 


X 


( After  Grabau. ) 


Reversed;  earliest  whorls  noded,  adult  smooth. 

Duplin  beds  of  the  Carolinas;  Caloosahatchie  beds  of  Florida. 
(Reversed  species  with  the  character  of  F.  tritonis  or  F.  rapum 
(F.  obrapum  Grabau)  and  one  with  the  characters  of  F,  caricum 
(F.  perversum)  occur  in  the  Pliocenic-Recent  deposits  of  the 
Atlantic  coast. 

CLVI.    Sycotypus  Browne. 

Like  Fulgur  in  form,  but  with  a  canaliculate  suture  and  typi- 
cally without  spines,  the  tubercles  of  the  young  often  uniting  into 
a  smooth  keel  in  the  adult.     Miocenic-Recent. 

542.  S.  rugosus  (Conrad).     (Fig.  1122.)  Miocenic. 

Shoulder  angle  nodulated  throughout,  the  nodes  in  the  adult 
becoming  broad  and  subconfluent. 
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Chesapeakean  formation  of  the  Atlantic  coast. 

543,  S.  caoftliculatus  (Linn.).  Pliocenic-Recent, 
Young   whorls   nodulated,   adult   with   more   or   less   strongly 

developed  carina. 

Pliocenic  of  the  Carolinas;  Pleistocenic  and  Recent,  Cape  Cod 
to  Gulf  of  Mexico. 

544.  S,  pyriformis  (Conrad).  Miocenic. 
Young  whorls  tubercled.  later  keeled ;  adult  with  rounded  whorls. 


( Md.  Survey.) 


Miocenic  of  North  Carolina.  In  6".  pyrus  of  lhe  modern  fauna 
the  rounded  outer  hp  begins  early,  the  curvature  being  continuous 
from  the  sutural  canal. 

545.  S.  excavfttus  Conrad.     (Fig.  1121,  c.)       Miocenic- Pliocenic. 
Differs  from  the  preceding  in  having  the  outer  lip  of  last  whorl 

continuous  without  shoulder  angle,  and  with  sharp  posterior  nolch. 
Duplin  beds  of  Carolinas. 

CLVII.     Strefsi[iur.\  Swainson. 
Like   Fulgur  but   with    short,   curved    canal,   higher    sjiiro.    ,-nid 
whorls  often  ribbed.     Eocenic-Miocenic. 

546.  S.  subscalarina  Heilprin.     (Fig.  1 123,11-r. )  Focvnii.-. 
Primitive  varieties  (Fig.  1123,  a)  high-spired;  whorls  rounded 

or  subangidar,  and  ribbed,  specialized  varieties  (Figs.  1123,  <-.  ;•) 
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with  later  whorls  strongly  embracing,  angular,  the  ribs  reduced  to 
sharp  nodes  and  the  shoulder  flat.  Spirals  numerous,  intercalated ; 
inner  lip  callous ;  outer  lip  lirate. 

Pamunkey  formation  of  Maryland  and  Virginia. 


(Md.  SufTey.) 


CLVIII.     LEViFUstJs  Ganrad. 

General  form  like  a  small  Fulgur  but  generally  with  a  second 
angulation  on  the  body  of  the  whorl;  canal  of  varying  length,  outer 
lip   lirate;   protoconch   of   several   gradually    increasing,   smooth 
whorls. 
547.  L.  trabeatus  Conrad.     (Fig.  1124.0.)  Eocenic. 

Whorls  of  spire  exposing  part  of  body  below  the  angulation;  a 
second  angulation  in  line  with  posterior  end  of  lip,  flat  nodules  on 
both  angulations,  outer  lip  strongly  lirate.     Canal  slightly  bent. 
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Midwayan  to  Claibomian  from  Alabama  to  Texas;  Nanjemoy 
of  Maryland  ( ?). 
548.  L.  pagodifonnis  Heilprin.     (Fig.  ii24,&.)  Eocenic 

Whorls  embracing  to  angulation,  the  flat  tubercles  of  which 
show  just  above  the  suture;  shoulder  concave,  steep,  second  angu- 
lation wanting,  canal  straight. 

Midwayan  and  Chickasawan  of  Alabama. 


CLIX.     Fasciolaria  Lamarck, 

Protoconch  and  the  young  whorls  typically  of  the  fusoid  type, 
later  whorls  ribbetl  and  spiraled,  with  a  sharp  angulation  and  flat 
shoulder  or  with  rounded  whorls.  Canal  shorter  than  in  Fulgur 
and  spire  longer.  Columella  with  two  or  three  oblique  plications  in 
anterior  end,  and  in  typical  forms  with  a  strong,  oblique  anterior 
angulation.  Cretacic-Recent. 
549.  F.  (Cryptorhytis)  utaheasis  (Meek).    (Fig.  1125.)     Cretacic. 

Whorls  embracing  to  shoulder  angle,  shoulder  of  later  whorls 
flat,  earlier  ones  rounded;  ribs  faint  or  condensed  to  tubercles; 
body  whorl  gradually  contracting  to  slightly  bent  canal.     Colu- 


FlG.  1125.      FasciBlaria  {Cry/^ 
iarhytis)  ulaiiHiii.     (After  Slan- 


: ;  a,  type  broki 
ing  columellar  plaiu 
(After  Meek.) 


mella  with  one  strong  fold  so  far  back  tliat  it  is  hardly  visible  in 
a  perfect  specimen. 

Colorado  formation  of  Utah  and  Colorado.     (Pugnellus  sand- 
stone.) 
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ri26.) 
Cretacic. 
Fusiform  spire  of  length  of  aperture;   whorls   round;  suture 
scarcely  impressed ;  surface  with  rounded,  low  ribs  which  become 
obsolete  in  adult  of  many  specimens;  spirals  uniform;  from  one  to 
four  plaits  on  columella,  not  visible  at  aperture. 
Fox  Hills  of  Moreau  River,  and  of  Black  Hills  of  Dakota. 

Family  Fusid-c. 

CLX.     Fusus  Lamarck. 

Spindle-shaped,  with  spire  and  canaliculate  rostrum  of  about 

equal  length  in  typical  forms;  protoconch  oblique  and  smooth  in 

early,  ribbed  in  later  whorls;  abruptly  defined  from  conch  which 


(.^(lerGuppy,  Q.;.G.S.,  XXXII.) 


begins  with  round  ribbed  whorls;  later  whorls  often  angular  and 
nodose ;  body  whorl  abruptly  contracted  to  canal ;  lips  smooth. 
Eocenic-Recent. 
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551.  F.  henebeni  Sowerby.     (Fig.  ii27,fc.)  Oligocenic. 
Whorls  round,  rather  closely  embracing,  with  stout  round  ribs 

and  simple  spirals,  with  intercalated  secondary  ones  in  the  later 
whorls, 

Bowden  beds  of  San  Domingo  and  Jamaica. 

552.  F.  haitensis  Sowerby.     {Fig.  1127,0.)  Oligocenic, 
Like  the  preceding,  except  that  the  last  two  whorls  show  flatten- 
ing of  the  shoulders  and  peripheral  angulation,  with  rude  nodes. 

Occurs  with  the  preceding. 

FusoiD  Shells  of  Undetermined  Relationship. 
CLXI.     Falsifusus  Grabau. 
Like  Ftisus  in  general  form,  but  with  protoconch  consisting  of 
a  number  of  gradually  enlarging,  smooth  whorls  merging  into  the 
conch,  the  whorls  of  which  early  become  angular.     Eocenic. 

553.  F.  meyeri  (Aldrich).     (Fig.  1128.)  Eocenic. 


Whorls  angular  almost  throughout ;  rilis  and  simple  spir. 
tinue  to  lip ;  spire  and  canal  of  equal  lvnt;th,  very  slender. 
Midwayan  ami  Chickasawan  of  (iidf  SlrUes. 
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CLXIL     FuLGUROFUSUS  Grabau. 
Like  Fusus  in  form ;  protoconch  oblique  and  without  ribs  as  in 
Fulgur,  merging  into  an  angulate  conch  which  throughout  has  con- 
cave or  flat  shoulders  and  a  sharp,  peripheral  keel  bearing  nodes. 
Eocenic, 

554.  F.  quercoUis  (Harris).     (Fig.  11 29.)  Eocenic. 
Carina  with  sharp,  flat  nodes ;  spirals  faint ;  sutures  very  deep. 
Lower  Eocenic  of  Alabama,  etc. 

555.  P.  rugatus  (Aldrich).     (Fig.  1130.)  Eocenic. 
Nodes  of  keel  spinose  in  adult;  spirals  on  body  strong,  some- 
times spinulose;  suture  less  depressed  than  in  preceding. 

With  the  preceding. 


CLXIIL     Heilprinia  Grabau. 

Fusoid  shells  with  protoconch  ribbed  throughout,  body  whorl 
more  or  less  abruptly  contracted  into  the  canal.  Columella  usually 
plicate  in  adult,  outer  lip  commonly  Urate.     Pliocenic-Recent. 

The  more  loose-coiled   forms  with  larger  spire  and  less  con- 
tracted aperture  are  referred  to  Barbarofusus  Grabau  and  Shimer 
gen  nov,,  type  B.  barbaraisU. 
556,  H,  equalis  (Emmons).     (Fig.  1131,  6.)  Miocenic. 
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Differs  from  H.  caloosaettsis  in  having  the  last  whorls  free  from 
indications  of  ribs,  well  rounded  and  strongly  marked  by  spirals. 
Both  outer  and  inner  lip  strongly  lirate  on  apertural  side. 

Cape  Fear  River  Miocenic  of  North  Carolina. 

557.  H,  (Barbarofusus)  ezilis  (Conrad).  Miocenic. 
Later  whorls  rounded,  owing  to  prominence  of  first  shoulder 

spiral ;  ribs  disappear  in  later  whorls ;  spirals  compound ;  aperture 
less  sharply  contracted  than  in  preceding. 
Miocenic  or  Upper  Oligocenic  of  Florida. 

558.  H.  caloosaensis  (Heilprin).     (Fig.  ii3i,aandc.)     Pliocenic. 
Shoulder  of  later  whorls  flat  but  angle  not  pronounced,  ribs 

faint  on  later  whorls;  spirals  mostly  primary,  more  rarely  fine 
secondary  ones  intercalated;  aperture  and   whorl  abruptly  con- 
tracted to  the  slender  canal  which  is  slightly  sinuous;  inner  lip 
strong,  multiplicate ;  outer  lip  strongly  lirate. 
Pliocenic  of  Florida  and  the  Carolinas. 

559.  H.  (Barbarofusus)  barbarensis  (Trask).     (Fig.  1132). 

Pliocenic. 
Spire  slender,  whorls  round,  sutures  deep,  apical  angle  30°  or 


K  1.5.     (After  Arnold. )  (  Aflet  Harris, ) 
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more,  ribs  narrow,  twice  their  width  apart,  often  obsolete  on  last 
whorl;  spirals  strong;  canal  of  moderate  length,  outer  lip  lirate 
within. 

Pliocenic  of  California  coast. 

560.  H.  (Barbarofusus)  robusta  (Trask).  Pliocenic-Recent. 
Like  the  preceding  but  shoulders  more  flattened  and  whorls 

more  bulging  in  adult;  shell  shorter  and  less  slender. 
Pliocenic-Recent  of  California  coast. 

CLXIV.    ExiLiA  Conrad. 

Slender,  fusoid  shells  with  sutures  not  deeply  impressed,  surface 
with  regular  ribs  and  aperture  gradually  contracted  to  long  canal. 
Eocenic. 

561.  E,  pergracilis  Conrad.     (Fig.  1133.)  Eocenic. 
About  twelve  rounded  volutions  with   faintly  sigmoidal  ribs, 

more  than  their  width  apart;  straight  canal,  shorter  than  spire; 
spirals  fine. 

Midwayan  of  Alabama  and  Mississippi. 

CLXV.    Lathyrus  Montford. 

Fusiform  but  thicker  and  more  solid  than  Fusus;  generally 
with  a  straight  canal  shorter  than  in  Fusus;  columella  with  two  or 
three  plaits  anteriorly;  sometimes  umbilicated;  whorls  with  ribs 
and  spirals ;  outer  lip  lirate  within ;  generally  angulated.  Cretacic- 
Recent. 

562.  L,  floridanus  Heilprin.     (Fig.  11 34.)  Eocenic-Miocenic. 
Whorls  round  but  shoulder  flattened;  ribs  dying  away  towards 

suture;  spirals  pronounced  with  very  fine  secondary  ones;  lirae 
strong ;  columella  with  two  obscure  plaits ;  outer  lip  with  additional 
lirae  in  adult  specimens. 

Nummulitic  (Eocenic)  beds  of  Tampa  and  Miocenic  silex  beds 
of  Ballast  Point,  Florida. 

CLXVI.    Streptolathyrus  Cossman. 

Differs  from  Lathryus  in  its  strongly  twisted  canal  which  pro- 
duces a  corresponding  change  in  columella ;  surface  with  or  with- 
out ribs.    Eocenic. 
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563.  S.  interstriatus  (Heilprin).     (Fig.  1135.)  Eocenic. 

Whorls  round;  suture  moderately  deep;  ribs  simple  and  con- 
tinuous from  suture  to  suture,  about  their  width  apart;  spirals 


FiC,  1134.      Lal^yrus/erida 
iKi,  Xl->3-     (After  DbII.) 


SIrepiolalkyrut  inlei 
(Md.  Sun-ey.) 


numerous;  compound  columella  with  one  strong  oblique  plication; 
lirse  of  outer  hp  rather  strong. 

Pamunkey  formation  of  Maryland  and  Virginia;  Chickasawan 
(Lignitic)  of  Alabama. 

CLXVII.     PsExnx>LATHYRus  Bcllardi. 

Shell   fusiform,  with  protoconch  of  Falsifiisiis  type.     Wliorls 
mostly  angular  with  ribs  and  spirals,  the  former  often  becoming 
obsolete  except  on  angle.     Canal  straight,  not  twisted,  non-umbili- 
cate;  columella  plicate  in  adult.    Eocenic- Pliocenic. 
564.  P.  tortilis  (Whitaeld).     (Fig.  1136.)  Eocenic. 

Whorls  angulated ;  shoulder  flat ;  ribs  weak,  far  apart,  scarcely 
extending  below  angulation;  embracing  of  whorls  falls  short  of 
angulation  by  half  the  shoulder  width;  contraction  to  canal  grad- 
ual; columella  with  two  plicEe,  the  upper  one  faint.  Spirals  com- 
pound, 

Midwayan  of  Alabama,  Georgia  and  Mississippi. 

CLXVIII.     LiROFusus  Conrad. 
Short,  thick-spired,  fusoid  shells  with  short,  somewhat  inllatLd 
canal,  pyriform  aperture,  and  lirate  outer  lip;  no  columellar  plica- 
tions.   Eocenic. 
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565.  L.  Bubtenuis  (Heilprin).     (Fig.  1137.)  Eocenic. 

Whorls  rounded  but  with  a  flattening  above  the  last  spiral,  and 
below  the  strong  subsutural  spiral,  which  sometimes  produces  a 
channeling  of  the  suture;  spirals  strong  and  simple.  Ribs  well 
defined  on  young  whorls,  but  fainter  or  obsolete  on  the  adult. 


■udelalhyna  Isrtilis. 


lu^. 


Lira/itsu!   sui/iHuis,  t 

(Md.  Surrey.) 


Pamunkey  of  Maryland  and  Virginia;  Chickasawan  (Lignitic) 
of  Alabama. 

CLXIX.     FuLGUROFicus  Sacco. 

Shell  small,  fulguroid,  with  low  spire,  and  patulous,  wide  canal, 
and    several    peripheral   angulations.     Surface   with    ribs   which 
become  sharply  nodose  on  the  angulations.    Eocenic. 
566.  F.  argutus  Clark.     (Fig.  1138,0, fc.)  Eocenic. 


i,  Fulgurojiius  argvtm  ;  c,  d,  Fuioficula  Juvenis.     (  Md.  Suncy.  } 


Body  whorl  with  three  strong  angulations  rather  far  apart,  and 
nodose  where  they  cross  the  thin,  rather  sharp  and  distinct  ribs; 
early  whorls  more  or  less  rounded. 
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Pamunkey  of  Maryland  and  Virginia;  Chickasawan  (Lignitic) 
of  Alabama. 

CLXX.     FusoFicuLA  Sacco. 

Differs  from  the  preceding  in  its  higher  spire,  less  pronounced 
angulations  and  less  patulous  aperture.     Eocenic. 

567.  F.  juvenis  (Whitfield).     (Fig.  ii38,c,d.)  Eocenic. 
Shoulder  flat  to  concave  with  ribs  nodose  on  angle  and  extending 

a  short  distance  above  and  below ;  whorls  embracing  to  a  second, 
sharp,  smooth,  peripheral  angulation  below  which  is  a  third  fainter 
one;  space  between  angulations  concave,  marked  by  numerous  fine 
spirals. 

Pamunkey  (Aquia)  of  Maryland;  Chickasawan  of  Alabama 
and  Texas. 

CLXXI.    Odontofusus  Whitfield. 

Fusiform,  round-whorled,  ribbed  shells,  with  rather  short  canal 
and  a  single  oblique  plication  near  the  center  of  the  columella. 
Cretacic. 

568.  0.  medians  Whitfield.     (Fig.  I139.)  Cretacic. 

Fig.  1139.     OdanlofuiHi  niidiam.     (Afiet  Whiifield,) 

Whorls  round;  ribs  straight,  thin  and  distant;  aperture  broad; 
canal  short. 

Ripleyan  of  New  Jersey  and  Mississippi. 

CLXXII.     Clavilithes  Swainsou. 

Fusiform   shells  with   cylindrical  protoconcli  of  many   \vliorl=; 

early  whorls  ribbed  and  spiraled,  later  ones  generally  smooth.  nu>re 

elongate  and  flattened;  a  posterior  canaliculation  with  sutural  sluli" 

generally  occurs. 

569.  C.  kennedyanus  Harris.     (Fig.  1140.)  Eocenic. 
Early   whorls   strongly   ribbed,   somewhat   concave   below    liie 
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suture;  later  whorls  smooth,  flat,  with  scarcely  impressed  suture; 
outer  lip  gently  rounded;  body  whorl  abruptly  constricted  to 
canal. 

Chickasawan  and  lower  Oaibornian  of  Alabama  and  Texas. 

CLXXIII.     Lacinia  Conrad, 

Melongenoid  shells,  with  body  whorl  marked  by  angulations  or 

spirals,  umbilicated  aperture  with  callous  columellar  lip.    Eocenic. 

570.  L.  alveata  Conrad.     (Fig.  1141.)  Eocenic 


Fig.  1140.      Uavililht 
ouiiax.      (After  lUrris. 


l.aania  alv/ata. 


Large,  subglobosc,  thick  body  whorl  with  channeled  suture; 
several  angulations  with  fiat  or  concave  interspaces,  a  strong  obtuse 
carina  around  umbilicus ;  aperture,  large,  patulous ;  inner  lip 
strongly  callous,  reflected. 

Oaibornian  of  Alabama. 

Family  Turbinellid^  Swainson. 

CLXXIV.     TuRTiiNELLA  Lamarck. 

Similar  to   ClavUithes  but   generally   without   shelf,   and  with 

strong  columellar  folds;  protoconch  long  and  papillose.     A  dis- 
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tinct  shoulder  occurs  in  some  species, 
with  the  ribs  noded  on  the  angle.  The 
last  whorl  generally  smooth,  but  may 
retain  the  ribs  and  nodes  as  irregular 
folds.     Oligocenic-Recent. 

571.  T.  wilsoni  Conrad.     (Fig.  1142.) 
Oligocenic-Miocenic. 

Differs  from  the  next  species  in 
its  smooth,  somewhat  subcylindrical, 
or  flattened  last  whorl,  in  the  number 
of  ribbed  young  whorls  (7  or  more)  ; 
concave  shoulder,  rather  steeply  in- 
clined, angle  rounded  and  faintly  and 
bluntly  nodulated;  faint  spirals  on 
lower  part  of  body  whorl. 

Vicksburgian  of  Mississippi;  AUiin 
BlufT  beds  of  Florida. 

572.  T.  chipolana  Dall.     (Fig.  1 143.) 
01  igoce  n  i  c-M  ioce  n  i  c. 

Young  whorls  (two  or  three)  with 
coarse  ribs  which  become  obsolete 
later  on;  last  whorl  round;  interca- 
lated spirals  between  the  strong  pri- 
mary ones ;  columella  with  three 
obliipie  folds;  protoconch  cylindrical, 
of  many  whorls. 
Chipolan  and  Alum  Bluff  beds  of  Florida. 


Kju.  1142.    7i4r6ini!!a  tvilsmii . 
(Arier  Conrad.) 


CLXXV.     V,\suM  Link.     (Cyjiodonta  Schum.) 
Like  TurbincUa  but  with  fiat  or  concave  shoulder  and  angle 
with  strong,  coarse  and  flat  spines;  one  or  more  adciilional  mw.s 
of  spines  on  the  lower  part  of  whorl.     Oligocenic-Recent. 
573.  V.  haitense  Sowerby.     (Fig.  1144O  Oligocenic-Mioccnio, 

Spire  high,  acute,  of  flat-ribbed  whorls,  rapidly  broadoiiin.L;  ■ml 
in  last  2  or  3  whorls  which  have  concave  shoulder  and  .-lr>'!ii;. 
triangular,  compressed  spines;  a  second  row  of  smaller,  .-liarii 
spines  near  base;  spirals  faint.  The  variety  cngonatum  (Dalli 
has  more  spines  and  less  elevated  and  less  acute  young  spire. 
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Lower  Miocenic  (Oligocenic  ?)  of  Santo  Domingo,  Chipolan  beds 
and  Alum  Bluff  beds  of  Florida. 
574.  V.  horridum  Heilprin.  Pliocenic. 


Fig.  II4J,     Turtinclltt  ihipe/ana, 
roungsliell,  Xl-l-     (After  Dall.) 


Fin.  1144.      Vasum  hailenie.'X,  Yi- 

(After  Soweiby.) 


With  numerous,  strong,  compressed,  slightly  upward  curving 
spines  opening  forward,  and  covering  most  of  the  spire  and  body 

whorl. 

Caloosahatchie  beds  of  Florida. 


CLXXVI.     Mazzalina  Conrad. 

Shells  thick,  of  smooth,  strongly  convex  whorls 
contracted  below  to  a  curved  canal ;  outer  lip  regu- 
larly curved ;  a  faint  posterior  canal  generally  devel- 
oped; typically  with  columellar  plaits.  Eoccnic- 
Recent. 
575.  H.   (Bulbifusus)   inaurata   (Conrad).     (Fig. 

1145.)  Eocenic. 

Suture   sunken   from   thickening  of   whorl   just 
below;  columella  smooth. 

Represented   by   numerous   varieties   in   Chicka-  ..V'"''^ 
sawan,  Claibornian  and  Jacksonian  beds  of  the  Gulf  ^g,_  pi,„^ 


a   {Bui- 
:  (After 
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Family  Muricid^  Tryon. 
CLXXVII.     Urosalpinx  Stimpson. 
Short  and  thick  fusiform  shells  with  spire  of   few  regularly 
enlarging  whorls,  and  with  an  anterior  canal  of  moderate  length, 
often  slightly  bent;  aperture  pyriform,  outer  lip  often  denticulate. 
Surface  with  rihs  and  spirals.     Tertiary— Recent. 
576.  U.  rustica  (Conrad).    (Fig.  1146,  a,  b.)  Miocenic. 


More  slender  than  U.  cmereus,  shoulder  somewhat  flatter,  pri- 
mary spirals  strong,  secondary  and  later  numerous.  Inside  of 
outer  lip  strongly  toothed  or  Urate. 

Chesapeakean  of  Atlantic  coast. 
577.  D.  cinerea  Say.   (Fig.  1146,  c,  d.)  Miocenic-Recent. 

Whorls  rounded,  rarely  with  a  shoulder  flattening,  no  angula- 
tion, ribs  narrow,  round  and  distant,  becoming  obsolete  above  and 


below,  often  wanting  on  body  whorl;  spirals  numerous,  not  c 
in  several  cycles. 
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Chesapeakean  of  Maryland  and  Virginia;  Pliocenic-Recent  on 
southern  Atlantic  coast  of  United  States. 
578.  U.  (Scalaspira)  stnimosa  (Conrad).    (Fig.  1147.)    Miocenic. 

Differs  from  the  other  species  in  its  flat  shoulder  and  flat  sides 
of  whorls,  marked  by  two  or  three  very  strong  spirals,  the  lower 
one  covered  at  the  suture  and  cancellated  by  narrow,  distant,  ver- 
tical ribs. 

Chesapeakean  of  Maryland  and  Virginia,  etc. 


CLXXVIII.  MuREX  Linn. 
Round  whorled  or  angular  whorled  fusiform  shells,  the  spire 
ribbed  and  with  spirals,  aperture  drawn  out,  anteriorly  into  a 
straight  or  curved  canal ;  outer  lip  expanded  into  a  varix  with  or 
without  simple  or  compound  spines;  varices  of  former  aperture 
persistent,  three  or  more  to  a  volution.  This  includes  a  number  of 
distinct  genetic  series.     Cretacic-Recent. 

579.  H.iiiis8i88ippieiisis Conrad.    (Fig,  1148.)    Oligocenic-Recent. 
Small,  with  three  non-spinous  varices  and  often  two  or  more 

faint,  rounded  ribs  between  the  varices ;  spirals  compound,  strong, 
often  crowded ;  canal  strongly  deflected,  very  narrow. 

Vicksburgian  beds  of  Mississippi;  Chipolan  and  Silex  beds  of 
Florida. 

580.  M.  (Chicoreus)  nifus  Lamarck.  Miocenic  ?-Recent. 
Of  moderate  size,  with  three  varices  of  much  divided  or  fron- 


(After  Conrad.) 


■  149.      Typhis  (urviroslralu. 


(After  Conrad.) 


dose  spines,  with  a  single  large  rib  between  the  varices,  anterior 
end  of  canal  deflected. 

Miocenic  of  North  Carolina;  Pliocenic  of  Florida;  Post-Plio- 
cenic  of  Antilles;  living  from  Cape  Fear,  N.  C,  to  the  Gulf. 
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CLXXIX.     Typhis  Montfort. 
Like  Murex,  but  the  varices  are  rib-like,  the  spines  are  hollow 
and  less  regular,  and  the  short  anterior  canal  is  completely  closed. 
Cretacic- Recent. 

581.  T.  curvtrostratus  Conrad.     (Fig.  1149.)  Oligocenic. 
Spire  somewhat  lower  than  the  next;  sides  of  whorls  more  nearly 

straight ;  ribs  strong  and  ending  in  vertical  spines ;  aperture  small 
and  round ;  anterior  beak  strongly  curved. 
Vicksburgian  of  Mississippi. 

582.  T.  aciiticosta  Conrad.     {Fig.  ii50,o,fc.)  Miocenic 


Fill.  1150. 


,  T/pA, 


TrophoH 


(Md.  Survey.) 


Whorls  with  four  or  five  varices  ending  at  the  shoulder  angle 
in  compressed  spines,  altcrnatingwith  four  shorter,  rounded  varices 
ending  in  hollow  spines  or  tubes.    Rostrum  slightly  reflected. 

Chesapeakean  formation  of  .'Atlantic  coast. 
583,  T.  obesiis  Gabb.  Oligocenic-Pliocenic, 

Short  and  broad  with  low  spire;  whorls  sharply  angulated,  con- 
cave above  and  convex  below  suture;  four  varices  to  each  whorl, 
acute-angular  on  their  margins  and  ending  in  blunt  process  on 
upper  angle  of  whorl;  shell  swollen  at  base  of  tubular  spines;  sur- 
face polished,  with  few  spirals. 

Chipolan  beds  of  Jamaica  and  Florida;  Miocenic  of  Haiti ;  I'li'j- 
cenic  of  Trinidad. 


C[,XXX.     Tropiion  Montfort. 
Like  the  preceding,  but  the  varices  are  lamellose  and  the  < 
open.     Tertiary-Recent. 
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584.  T.  tetricus  Conrad.     (Fig.  ii5o,c,rf.)  Miocenic. 
With  9-12  varices  which  are  sharp  and  end  at  the  shoulder  angle 

in  compressed  open  spines ;  canal  long  and  straight. 
Chesapeakean  of  Atlantic  coast. 

Family  Purpubid^  Gray, 

CLXXXI.     EcPHORA  Conrad. 

Large,  short  and  thick  shells,  rather  loosely  coiled  towards  the 

last,  leaving  a  wide  umbilicus.     Aperture  more  or  less  pyriform, 

extended  into  a  short  anterior  canal.     Surface  marked  by  coarse 

spiral  folds,  rarely  by  finer  spirals,     Miocenic, 

585.  E.  quadricostata  (Say).     (Fig.  1151.)  Mic 


X  i-     (Md.  Survey.) 

Adult  shell  deeply  umbilicated,  with  four  very  prominent,  pro- 
jecting spiral  folds,  often  T-shaped  in  section,  less  prominent  and 
somewhat  noded  in  the  young.  Variety  umbilicata  (Fig.  1151,  b) 
has  a  larger  umbilicus,  looser  coil,  thinner,  not  T-shaped  spirals. 
E.  tricoslata  (Fig,  1152,  b)  has  the  lower  spiral  weak  or  absent, 

Chesapeakean  formation  of  Maryland  and  Virginia. 
586.  E.  tampaensis  (Dal!).     (Fig.  1152,0.)  Miocenic, 

Resembles  the  young  of  E.  quadricostata;  spiral  folds  moderate, 
numerous  on  anterior  portion,  on  main  part  of  whorl  with  finer 
intercalated  ones ;  growth  lines  lamellose  between  spirals. 

Silex  beds  of  Florida ;  Chesapeake  beds  of  Maryland. 
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t,  E.  Iricostata.     {Md.  Survey. ) 


Family  Marginellid«  Jousseaume, 

CLXXXII,     Marginella  Lamarck. 

Oval  or  long  shells  with  smooth  exterior,  low  spire  and  elongate 

aperture  which  is  slightly  canaliculate  anteriorly;  three  to   four 

equal  oblique  folds  on  the  columella;  outer  lip  often  thickened 

and  dentate.     Eocenic-Recent. 

587.  M.  minuta  Pfeiffer,     (Fig.  1153,0.)  Miocenic-Recent. 
Spire  very  low,  sunken;  last  whorl  rounded,  smooth;  aperture 

elongate ;  columella  with  four  folds  in  anterior  end ;  outer  lip  thick- 
ened, smooth. 

Chesapeakean  of  Maryland  and  Virginia;  Pliocenic  of  North 
Carolina  and  Florida;  Recent  on  southern  Atlantic  coast  of  North 
America  and  Cuba. 

588.  M.  Tirginiana  Conrad.  Miocenic-Recent. 
Larger  than  the  preceding,  with  the  spire  low  but  not  sunken ; 

body  whorl  tapering  forward,  giving  the  shell  a  Co'iK^-like  aspect. 
Chesapeakean    of   Virginia;   Caloosahatchie   beds    of    Florida; 
Recent   off   coast   of   North    America    from    North    Carolina    to 
Yucatan. 

589.  IC.  limatula  Conrad.  Mioccnic-Rcccut. 
Small,  with  low  spire  and  apertural  part  of  last  whorl  reaching 

up  and  bending  over  on  the  spire;  four  plications  near  the  base  of 
columella;  outer  lip  denticulate  within;  aperture  widening  regu- 
larly forward. 
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Miocenic  of  the   Carolinas  and  Virginia;   Pliocenic  of  South 
Carolina  and  Florida ;  Recent  off  Carolina  coast. 
590,  M.  denticulata  Conrad.     (Fig.  1153,  &.)        Miocenic-Recent. 

Small ;  spire  high  for  the  genus,  of  about  5  regularly  enlarging 
whorls,  nearly  flat,  with  suture  slightly  depressed ;  body  whorl  nar- 
rowing towards  front ;  aperture  narrow  and  ovoid,  widest  in  the 
middle,  with  four  strong  phcx  on  columella  and  denticulations  on 
the  outer  lip;  no  anterior  notch. 

Chesapeakean  of  Maryland  and  Virginia;  CaloosahatchJe  beds 


FtG.   IIJJ.     a,  Marginttia  Biinula  ;    b,  M.  dailiiulala.      (Md.  Sunr«y.) 


(Pliocenic)  of  Florida;  Recent  from  Cape  Hatteras  to  Florida  and 
Barbadoes. 

Family  Mitrid.«. 
CLXXXIII.     MiTRA  Lamarck. 

Differs  from  Marginella  in  having  its  spire  drawn  out,  so  as  to 
be   longer   than   aperture,   which   is   slightly   notched   anteriorly. 
Te  rti  a  ry-Recent . 
591.  If.  holmesti  Dall.     (Fig.  1154.)  Pliocenic. 

Spire  about  twice  the  length  of  aperture;  sutures  moderately 
depressed ;  whorls  somewhat  flattened  and  marked  by  strong,  nar- 


r',  X  8-         f'C-  I IS5-     ConBmiira  Hamtnea,  X  1-8. 

(AflerDall.) 

row  ribs  about  twice  their  width  apart.     Columella  with  three  pli- 
cations, the  posterior  straight;  spirals  rounded,  equal. 
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Caloosahatchie  beds  of  Florida. 
592.  H.  (Conomitra)  staminea  Conrad.     (Fig.  1 155.) 

Oligocenic-Recent. 

Spire  and  aperture  about  equal;  whorls  rounded;  suture  moder- 
ately depressed ;  ribs  faint ;  columella  with  four  plications. 

Vicksburgian  of  Mississippi;  Miocenic  of  Florida. 


Family  Volutid*  Gray. 
CLXXXIV.     VoLUTiLiTMES  Swainson. 
Fusiform  or  Fw/^ur-shaped   shells  with   more  or  less  conical 
spire ;  protoconch  of  several  increasing  whorls,  acute ;  whorls  cos- 
tate;  aperture  elongate  and  with  broad  but  short  canal;  columella 
plicate,  more  strongly  near  anterior  end,     Cretacic-Recent.     (A 
number  of  subgenera,  better  perhaps  regarded  as  genera,  are  in- 
cluded here.) 
593.  V.  petrosus  (Conrad).     (Fig.  1156.)  Eocenic. 


Young  shell  Fulguroid,  whorls  embracing  to  angle  which  is  spi- 
nose,  the  spines  continued  downward  as  ribs;  shoulder  changing 
from  round  to  concave;  in  adult  the  whorls  are  more  irregular; 
last  one  with  strong  spines  on  the  angle;  callus  of  inner  lip  large. 
covering  part  of  whorl  and  shoulder;  presence  of  earlier  calhisoj; 
indicated  on  shoulder  of  preceding  whorls;  columella  with  three 
plications. 
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Pamunkey  of  Maryland,  etc.;  Chickasawan  and  Claibornian  of 
Alabama,  Texas,  etc. 

594.  V.  sayanus  (Conrad).    (Fig.  1157.)  Eocenic. 
Shoulder  angle  rather  blunt,  ribs  extending  over  it,  but  dying 

out  on  shoulder  and  short  distance  below  the  angle  on  body  whorl ; 
surface  with  spirals  which  cancellate  the  ribs ;  columella  with  four 
plications,  one  of  which  is  obsolete, 
Oaibomian  of  Alabama. 

595.  v.  Tugatus  (Conrad).     (Fig.  1158,0.)  Eocenic. 
Whorls  round,  with  rounded,  strong  and   rather  distant  ribs 

crossed  by  compound  spirals ;  callus  of  inner  lip  reaching  only  part 
way  over  the  whorl;  columella  with  three  folds,  the  middle  one 
obsolete. 

Midwayan  of  Texas  and  Alabama. 

596.  V.  limopsis  (Conrad).     (Fig.  1158,6.)  Eocenic. 


Fia.  1158.     a.  VolMlililhti  fx 
b,  y. /imofiiis,  rigU.     (After  Harris.)  (  After  Whitfield.) 

Like  the  preceding,  but  with  more  numerous,  narrower  and 
sharper  ribs  cancellated  and  spinulated  by  strong,  sharp  spirals, 
especially  marked  on  the  ribs. 

Midwayan  and  Claibornian  of  Texas  and  Alabama. 
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597-  V-  (Volutomorpha)  conradi  Gabb.     (Figs.  1159-1161.) 

Cretacic. 

Rather  large ;  spire  moderate,  of  rounded  whorls  with  impressed 

sutures,  sometimes  a  slight  subsutural  flattening;  body  whorl  four 

fifths  of  length,  varying  in  convexity,'  but  contracted  to  the  short 


o.       Volutamarpka  conrad 
nal  mold.      (After  Whitfield. ) 


Fig.  I161.      I'oiulomorpha   loni 
lemal  mold      (Aflet  Whilfidd.) 


anterior  canal;  ribs  narrow,  far  apart,  cancellated  by  strong  spirals; 
internal  molds  commonly  smooth. 

Ripleyan  of  New  Jersey  . 
598.  V.  (Rostellites)  bicAiiicus  Whitfield.     (Fig.  1162.)      Cretacic. 

Spire  elongated,  forming  about  half  the  total  length,  somewhat 
strongly  flattened  at  the  suture  which  in  the  internal  molds  is  deep. 

Ripleyan  of  New  Jersey,  etc. 
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599-  V.  (Rostellites)  texturatus  Whitfield.  Cretacic. 

With  short  spire  and  very  long,  slender  body  whorl  forming 

about  six  sevenths  of  entire  length;  aperture  long  and  narrow; 


Fig.  1162,     RmltllUes  Hiomcus,  internil  mold.     (After  Whiliield.) 

surface  marked  by  strong  spirals  and  weaker  lip-like  ridges,  which 
sometimes  node  the  spirals. 

Ripleyan  of  New  Jersey,  Alabama  and  Mississippi. 
600.  V.  (Rostellites)  dalli Stanton.     (Fig.  1163,0,/?.)       Cretacic. 


Fig.  1163.     /J,*,  RoiUUiUt data :  i,d,  R.  ambigulw.     All  X  f^-     (After  Staaton.) 


Spire  moderate;  shoulder  concave;  angle  with  nodes  which  con- 
tinue downwards  as  ribs  for  a  short  distance ;  early  whorls  rounded 
and  ribbed.    Spirals  numerous  and  compound ;  canal  nearly  straight. 
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Colorado  formation  (Pugnellus  sandstone)  of  Colorado,  also  in 
New  Mexico ( ?). 

6oi.  V.  (Rostellites)  ambigulus  Stanton.  (Fig.  1163,  c,  d.)  Cretacic. 

Whorls  round  but  not  bulging;  sutures  moderately  depressed; 
earlier  whorls  with  regular,  somewhat  oblique  ribs  rather  close 
together;  body  whorl  with  ribs  only  near  suture;  canal  slightly 
curved ;  two  strong  oblique  plications  on  the  columella,  with  faint 
indications  of  others. 

Colorado  formation  (Pugnellus  sandstone,  abundant)  of  Colo- 
rado;  Benton  of  Kansas,  also  New  Mexico (?). 

CLXXXV.     VoLUTA  Linn. 

Fusiform  or  Fulguroid  shells  with  moderate  spire  of  angulated 
(except  the  earliest)  whorls,  ribbed  and  generally  tubercled  on  the 
angle ;  adult  whorls  smooth  in  certain  subgenera ;  aperture  narrow, 
canaliculate  behind;  inner  lip  often  with  a  thin  callus;  columella 
with  numerous  plaits  of  varying  strength.     Tertiary-Recent. 

602.  V.  musica  Linn.  Pliocenic-Recent. 
Protoconch    many-whorled,    round,   increasing   regularly ;    later 

whorls  with  spirals;  early  conch  whorls  round  with  round  ribs, 
later  ones  ribbed  and  subsequently  noded ;  last  whorl  with  strong 
nodes  bounding  concave  shoulder ;  columellar  plications  numerous ; 
surface  marking  chiefly  in  lines  and  spots  resembling  musical  notes. 
Pliocenic  of  Costa  Rica ;  Recent  in  West  Indies. 

CLXXXVI.     Caricella  Conrad. 
Like  Aurinia,  but  with  four  strong  columellar  plaits.     Eocenic. 

603.  C.  pyruloides  Conrad.     (Fig.  1164.)  Eocenic. 
Pyriform,  smooth,  spire  low,  shoulder  flat;  body  whorl  rounded. 

tapering  regularly  to  anterior  end ;  columellar  plaits  four,  distant 
and  oblique. 

Claibornian  of  Alabama;  Aquia  of  Maryland(?). 

CLXXXV^n.     AuRiNiA  Adams. 

Like  Voliita  but  generally  with  rounded  adult  whorls,  which  are 
free  from  ribs  or  spirals ;  outer  lip  regularly  curved.  Tertiary- 
Recent. 
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604.  A.  mutabilts  (Conrad).     (Fig.  1165,)  Miocenic. 
Long  and  rather  slender;  last  two  or  more  whorls  smooth,  but 

with  concave  shoulder ;  angle  rounded ;  aperture  long ;  canal  some- 
what curved ;  plicae,  two  strong  and  a  fainter  one  between, 
Chesapeakean  of  Maryland,  etc. 

605.  A.  typus  (Conrad).     (Fig.  1166.)  Miocenic. 


Kic;.   1164.      Caiicella  Fig.  1165.     Aurinia  mit-  Fio.   1166,     Aiirinia 

fyrulmdrs,XYi.   (After         taiiUi.X^.   (Md.  Survey.)         lypm.XY^.      (Md,  Sur- 
Conratj.)  *cr-) 

Shorter  and  more  robust  than  preceding;  aperture  broadening 
towards  the  front.    Two  columellar  plications  present. 
Chesapeakean  of  Maryland,  Virginia,  etc. 

Family  Olivid.«  d'Orb. 
CLXXXVIII.     Oliva  Brug. 

Shell  of  subcylindrical  outline,  smooth  and  shining,  with  short 
spire  and  long  body  whorl ;  sutures  sharply  depressed ;  aperture 
narrow;  columella  with  oblicjue  folds.     Cretacic-Recent. 
606.  0.  litterata  Lamarck.     (Fig.  1167.)  Miocenic-Recent. 

Slightly  inflated  above  the  middle;  suture  canaliculate;  columella 
plaited  throughout. 

Miocenic  of  New  Jersey,  Maryland,  Xorth  Carolina,  west  of 
Florida  to  San  Domingo,  Jamaica;  PHocenic  of  the  Carolinas  and 
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Caloosahatchie  beds  of  Florida;  Pleistocenic  of  South  Carolina 

and  Florida ;  Recent  off  North  Carolina  and  West  Indies. 

607.  0.  (OlivelU)  aUbamensis  Conrad.     (Fig.  116S.)     Eocenic. 


Fig.  1167.      Oliva  iUterata.     (Md. 


Fig.  1168.     Olivtlla  alaba% 
ii.     (After  Conrad.) 


Spire  acute,  elevated,  whorls  scarcely  round  and  suture  faintly 
impressed,  a  notched  spiral  above  the  suture;  aperture  rather 
broad ;  a  notched  band  near  base  of  body  whorl. 

Claibornian  of  Alabama,  abundant  and  variable,  especially  in 
length  of  spire. 
608.  0.  (Olivella  [Dactylidia])  mutica  Say.        Miocenic-Recent. 

Small,  tapering  towards  both  ends;  spire  proportionally  high; 
aperture  about  half  the  length  of  the  shell,  narrow;  columella 
smooth. 

Miocenic  of   San   Domingo,  to  North   Carolina;   Pliocenic   of 


Flc;.    1169.      O/ivu/a  Fco.  1170.     AnoJ/efi 

Conrad.)  Contad.) 


Florida;  Pleistocenic  of  Florida  to  South  Carolina;  Recent,  Wcjt 
Indies  to  Carolina  coast. 
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CLXXXrX.     Olivula  Conrad. 
Vertically   striate,   O/iM-Hke  shells   with  somewhat  channeled 
.  suture. 

609.  0.  staminea  Conrad.     (Fig.  1169.)  Eocenic. 
An  impressed  line  just  below  the  suture  constricts  off  a  sub- 

sutural  band;  aperture  rather  broad  posteriorly;  columella  ante- 
riorly with  striated  callus;  surface  with  strong  vertical,  and  faint 
revolving  lines. 

aaibomian  of  Alabama  and  Texas. 

CXC.     Ancillopsis  Conrad. 
Sut^Iobular;  with  short  spire  and  large  body  whorl;  inner  lip 
with  strong  callus.     Differs  from  Ancilla  chiefly  in  its  subglobose 
form.     Eocenic. 

610.  A.  subglobosa  Conrad,     (Fig.  1170.)  Eocenic. 
Subglobose  to  suboval ;  apex  sharply  pointed ;  suture  obsolete ; 

columella  with  profound  callus  projecting  in  the  middle. 
Claibomian  of  Alabama. 

Family  CANCELLARiiD.ffi  Adams. 

CXCI,     Cancellaria  Lamarck. 

Moderately  spired  shells,  with  generally  round  whorls;  inflated 

body  whorl ;  broad  aperture  with  short  canal  or  notch ;  columella 


Fig,  1 172.      a,  Canitllaria  graciloidn,  X  }  i  *.  C  al/irna/a,  X  \-  '■•  C.  allf<-nala 
v«r.,    Xi;    d,    C.    luna/a,   X  \i    '.    C.    {TrigBtiMBmn)   biplicif^ra,  X  |,        (Md. 

with  several  strong  oblique  plica;;  ribs  commonly  cancellated  by 
the  spirals.     Cretacic-Recent. 

611,  C.  giaciloides  Aldrich,     (Fig,  1172,0,)  Eocenic, 

Whorls  elongate- rounded ;  suture  deeply  depressed,  with  a  slight 
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subsutural  flattening;  spirals  numerous,  finely  nodulated;  no  ribs; 
outer  lip  expanded  and  toothed ;  columella  with  three  folds. 
Aquia  formation  of  Atlantic  coast;  Chickasawan  of  Gulf  coast. 

612.  C.  conradiana  Dall.  (Fig.  1 171.)  Oligocenic. 
Whorls  somewhat  flattened  on  the  side,  and  with  a  rather  pro- 
nounced subsutural  flattening;  ribs  strong,  distant;  spirals  of 
almost  equal  strength,  numerous;  columella  with  three  sharp 
plaits. 

Chipolan  beds  of  eastern  United  States. 

613.  C.  altemata  Conrad.     (Fig.  1172,  &,  c.)  Miocenic. 
Round-whorled,  subglobose;  with  strong  round  ribs,  thicker  in 

the  middle,  crossed  by  sharp  spirals;  aperture  broad;  outer  lip 
lirate ;  columella  with  two  strong  folds. 
Chesapeakean  of  Atlantic  coast. 

614.  C.  lunata  Conrad.     (Fig.  1172,^.)  Miocenic. 
Higher  spired  than  preceding  though  low  coiling;  ribs  farther 

apart;  aperture  drawn  out  into  a  somewhat  longer  canal. 
Chesapeakean  of  Atlantic  coast. 

615.  C.  (Trigonostoma)  biplicifera  Conrad.     (Fig.  1172,  e.) 

Miocenic. 

Larger,  with  a  well  developed  subsutural  shelf,  rather  strongly 
channeled ;  coarse  irregular  ribs  on  the  body  whorl ;  the  aperture 
with  both  anterior  and  posterior  canaliculation ;  the  outer  lip  lirate ; 
the  columella  with  strong  callus  and  two  plications. 

Chesapeakean  of  Maryland. 

Family  Terebriixe  Adams. 

CXCII.     Terebra  Lamarck. 

Shell  usually  high-spired,  slender  and  acuminate,  whorls  regu- 
larly enlarging,  body  whorl  not  inflated;  aperture  with  sliort, 
curved  canal,  generally  sharp  or  slightly  canaliculate  posteriorly. 
Surface  of  whorls  smooth  or  ribbed;  a  depressed  spiral  occurs  a 
short  distance  below  the  suture  constricting  oflF  a  subsutural  baiul ; 
this  is  weak  or  wanting  in  the  subgenus  Acus,  Humphrey.  Ter- 
tiary-Recent. 

616.  T.  unilineata  Conrad.     (Fig.  1173,0,  &.)  Miocenic. 
Constricting  spiral  prominent,  the  space  between  it  and  tlie  suture 
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above,  being  marked  by  short,  oblique,  rib-like  undulations  gen- 
erally wanting  in  the  older  whorls.  Surface  otherwise  smooth, 
except  for  oblique  lines  of  growth. 

Chesapeakean    of    Maryland;    corresponding    beds    of    North 
Carolina. 
617.  T.  (Acus)  curvilineata  Dall.     (Fig.  1173,1:-/.)         Miocenic. 

Shorter  and   less  tapering  spire   than  preceding,  whorls  with 


KiG.  1173.  a,  i,  Ttreira  mnilinraea  ;  i-f,  T.  {Aius\  (urviliniata,  Atovm^  T«ri- 
alions;^,  T.  cvrvUireta ;  h,  T.  {Mastula)  simfiltx ;  i,  »ar.  sublirala.  (All  from 
Md.  Survey.) 

vertical  ribs,  the  subsutural  depressed  spiral  faint  or  obsolete. 
In  variety  urhitfieldi,  Martin  (Fig.  1173,  c,  d)  the  ribs  are  strong 
but  narrow  and  vertical,  while  fine  sharp  spirals  mark  the  spaces 
between  the  ribs.  .Aperture  narrow.  In  variety  dalli  Martin 
(Fig.  1173,  c)  the  ribs  are  obsolete  except  just  below  the  suture; 
while  in  the  variety  calvcrtcnsis  Martin  (Fig.  1173,  /),  the  sub- 
sutural, depressed  spiral  is  rather  strong,  the  ribs  being  nodulated 
upon  the  band  thus  produced. 

Chesapeakean  of  Atlantic  coast  from  New  Jersey  south. 
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Chipolan  beds  of  the  Gulf  States ;  Chesapeakean  of  Maryland. 
626.  P.  (Hemipleurotoma)  communis  Conrad.     (Fig.  1179,  b,  c.) 

Miocenic. 
Whorls  divided  midway  by  a  strong,  slender  carina  which  bears 


Fig.  1179.  a,  Pliuroloma  ^Htmiplfurolama)  albida  ;  b,  i,  P.  (ft.)  tommuitii  ; 
li.  P.  {Sunuia)  marylandifa:  t.  P.  {S.)  iiscalfnaria  ;  /,  Drillia  inciliftra ;  g,  D. 
mtiliftra-dislam  ;  h,  D.  limalula  ;  i,  A/angilia  part/a  ;  J,  Sttrcula  engonala. 

the  notch ;  surface  on  cither  side  flat  or  concave ;  a  second  stronger 
spiral  just  at  or  above  the  suture,  and  a  third  below  this  on  the 
body  whorl;  canal  less  than  half  the  length  of  the  shell.  In 
variety  protocommunis  Martin  (Fig.  1 179,  c),  additional  interca- 
lated spirals  occur, 

Chesapeakean  of  Atlantic  coast. 
627.  P.  (Surcula)  marylandica  Conrad.     ( Fig.  1 179,  rf.)     Miwenic. 

Slender,  with  attenuated  canal;  deep  reentrant  shown  by  growth 
lines  on  shoulder  which  is  concave  but  not  limited  by  an  auguln- 
tion,  the  whorls  being  regularly  rounded  below :  growth  lines  lanul- 
lose  at  intervals,  giving  a  rib-like  appearance;  spirals  numcrotis 
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but  faint;  whorls  appressed  below  the  suture,  forming  a  sub- 
sutural  band. 

Chesapeakean  of  Atlantic  coast. 

628.  P.  (Surcula)  biscatenaria  Conrad.     (Fig.  1 179,  e,)     Miocenic. 
Larger  and  more  robust  than  preceding,  with  three  strong  spirals 

at  the  ambitus  of  the  whorls,  the  upper  one  double,  the  lower  one 
commonly  divided  at  the  suture;  interspiral  spaces  concave;  canal 
curved  at  the  base. 

Chesapeakean  of  Atlantic  coast. 

629.  P.  (Surcula)  engonata  Conrad.     (Fig.  1179,;.)        Miocenic. 
Fusiform,  with  strong  nodules  on  the  shoulder  angle  and  concave 

shoulder;  nodes  not  continued  as  ribs. 
Chesapeakean  (St.  Mary's)  of  Maryland. 

CXCIV.    Drillia  Gray. 

Like  Pleurotoma  in  general  form  but  with  a  short  canal;  aper- 
tural  notch  gentle.     Tertiary-Recent. 

630.  D.  ostrearum  Stearns.  Oligocenic-Recent. 
Fusiform,  high-spired,  with  narrow,  concave  shoulder  bounded 

by  a  subsutural  spiral;  ribs  numerous,  close-set,  cancellated  by 
spirals.    Length,  16  mm. 

Chipolan  beds  of  Florida;  Caloosahatchie  (Pliocenic)  of  Florida; 
Recent  from  North  Carolina  to  Yucatan. 

631.  D.  abundans  Conrad.  Oligocenic-Recent. 
Canal  about  half  as  long  as  the  spire;  nearly  straight;  whorls 

depressed  convex,  with  a  subsutural  concavity,  and  a  crenulated 
spiral;  ribs  acute,  nearly  straight. 

Vicksburgian    of    Mississippi;    Caloosahatchie    (Pliocenic)    of 
Florida. 

632.  D.  incilifera  (Conrad).     (Fig.  11 79,/, gr.)  Miocenic. 
Shoulder  concave,  with  three  strong  spirals,  the  lower  covered 

except  in  body  whorl,  the  upper  two  noded  by  incomplete  ribs. 
In  the  variety  angulata  Martin  the  angle  is  marked  by  coarse,  round 
regular  nodes  which  appear  just  above  the  suture,  and  the  apical 
angle  is  broader.  In  var.  distans  Conrad,  the  apical  angle  is  higher, 
the  spire  is  higher  and  the  nodes  elongated  downwards.  The 
shell  is  also  less  abruptly  contracted  at  the  base. 
Chesapeakean  of  Atlantic  coast. 
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633.  D.  ebenina  Dall.     (Fig.  1180.)  Miocenic-Recent 
Whorls  round,  a  sharp,  revolving  keel  flanked  by  concave  sur- 
faces at  the  suture.    Ribs  narrow,  widely  separated,  gently  convex 
forward ;  spirals  fine ;  aperture  elongate ;  canal  very  short. 

Miocenic    of    San    Domingo;    Caloosahatchie    (Pliocenic)     of 
Florida;  Recent  in  Gulf  of  Mexico. 

634.  D.  limatula  (Conrad).     (Fig.  1179,  k.)  Miocenic. 
With  concave  shoulder  and  strong,  nodulose  ribs  which  begin  at 

the  angulation  and  extend  below  the  suture;  no  spirals;  var.  dis- 
similis  Conrad  has  the  ribs  obsolete  on  the  later  whorls,  sometimes 


Fic.  1180.     DrilHa  thtnina,  X  FiC  II81.     MangUia  infant. 

1.4.     (After  Dall.)  (After  H.rris.) 

wholly  wanting ;  in  var.  pyramidalis  Martin  the  ribs  are  strong  but 
the  apical  angle  is  much  greater  than  in  the  typical  form, 
Chesapeakean  of  Atlantic  coast. 

CXCV.     Mangilia  Risso. 
Small,  differs  from  Pleurotoma  in  having  the  notch  at  the  suture, 
and  in  its  short  truncate  canal;  inner  margin  varicose.     Eocenic— 
Recent. 

635.  M,  infans  Meyer.     (Fig.  ii8r.)  Eocenic. 
Aperture  and  canal  about  one  third  of  the  length;  shoulder 

concave,  with  a  spiral  just  below  the  suture,  and  several  just  btlow 
the  median  (main)  carination;  of  these  only  one  is  visible  on  tlie 
earlier  whorls,  being  covered  by  the  later  ones. 
Chickasawan  and  Claibornian  of  Gulf  coast. 

636.  M.  parva  (Conrad).     (Fig.  1179,1.)  Miocenic. 
Concave  portion  of  shoulder  very  narrow,  and  near  the  suture; 
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ribs  extending  Jjeyond  the  lower  suture;  spirals  fine,  numerous. 
Chesapeakean  of  Maryland,  etc. 


Family  Conid^  Adams.* 

CXCVI.  CoNUS  Linn. 
Whorls  with  a  narrow  shoulder  and  straight  sides,  the  angle 
between  the  two  being  more  or  less  pronounced;  the  whorls  em- 
brace to  the  shoulder  angle  thus  making  a  continuously  sloping 
spire,  which  is  generally  steepest  in  the  young,  and  may  be  at  right 
angles  to  the  axis ;  forward,  the  tapering  of  the  shell  is  a  regular 
one,  producing  the  conical  fonn ;  aperture  long,  narrow,  with  an- 
terior and  posterior  canaliculation ;  outer  lip  sharp.  Cretacic- 
Recent. 
637-  C.  pUniceps.     (Fig.  1 182.)  Oligocenic. 


Fig.  I1S2.    CoBHi/ZflnKi^i,  sumroil  and  «pertur«l 
«,  young  shell,  X  2-3-     (AfterD«ll.) 


8j.   Conui  diluvianus, 
(After  DbII.) 


Spire  low,  conical,  with  papillose  apex ;  shoulder  surfaces  gently 
concave  with  a  strong  revolving  spiral  near  the  suture. 

Vicksburgian  of  Florida;  Chipolan  beds  of  Gulf  States. 
638.  C.  diluTianus  Green.     (Fig.  1183.)  Miocenic. 

Spire  steep,  slightly  terraced  in  the  young  from  failure  of  the 
whorls  to  embrace  freely  to  the  angle;  surface  faintly  grooved  just 
below  the  suture,  and  concave  above  the  angle ;  base  of  columella 
slightly  twisted  inwards. 

Chesapeakean  of  Atlantic  coast. 
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OPISTHOBRANCHIA. 
Family  Act-^onid*  d'Orbigny. 

CXCVII.     ToRNATELL/KA  Conrad. 

Shells  with  short,  thick  spire  of  rounded  whorls,  embracing 
half  way  or  more;  aperture  with  both  anterior  and  posterior  notch. 
Columella  with  two  plications  near  the  front  and  outer  lip  thick 
and  crenulated  near  the  margin.  Surface  strongly  spiraled. 
Jurassic-Miocenic. 

639.  T.  lata  Conrad.  Eocenic. 
Aperture  more  than  half  the  length  of  the  entire  shell;  colu- 

mellar  plications  distant;  spirals  rounded  and  close  together. 
Eocenic  of  Shark  River,  New  Jersey,  and  of  Alabama. 

640.  T.  bella  Conrad.     (Fig.  1185,0.)  Eocenic. 
Less  ventricose  than  preceding;  sutures  less  pronounced;  inter- 
spiral  depressions  punctate. 

Eocenic  (Pamunkey)  of  Maryland  and  Virginia;  Midwayan 
and  Chickasawan  of  Gulf  region. 

CXCVIII.     AcT.EON  Montford. 

Shell    with    sinistral    protoconch    differing    from     Tornatcllcca 

chiefly  in  the  deeper  sutures  and  consequently 
more  pronounced  whorls  of  the  spire  and  in 
W^^  having  only  one  plication  on   the   columella. 

Cretacic-Recent. 

Fig.   1 1 84.     Aiiaon 

atunuatus,  view  of  the     641.  A.  attcnuatus  (  M.  and  H. ) .     (  l^^ig.  1 184. ) 

type    and    surface   en-  Cretacic. 

*'"ge  '   \     er    ee  .}  Small,    whorls    elongate,    slightly    convex : 

suture  scarcely  depressed  but  distinct;  surface  with  spirals   and 
faint  growth  lines. 

Pierre  of  Yellowstone  River  and  Canada. 

642.  A.  shilohensis  Whitfield.     (Fig.  1185,^.)  Miocciiic. 

Spire  appearing  almost  steplike  from  impressed  sutures,  rather 
short;  body  whorl  ventricose  with  narrow,  long  aperture;  spirals 
alternating,  obsolete  above  the  middle  of  whorl ;  plication  pri  ►- 
nounced. 

Shiloh  marls  of  Xew  Jersey;  Chesapeakcan  of  Maryland. 
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643.  A,  ovoides  Conrad.     (Fig.  ii85,e.)  Miocenic. 

Differs  from  A.  sbilohensis  in  its  straighter  sides,  proportion- 


Fic.  1185.  a,  Tamalrllaabrlla  :  b,  Aclatn  shilokittiis  ;  c,A.  ovoidts.  (Md.  Sunfey.) 
ately  higher  whorl,  and  stronger  subsutural  shelf;  spirals  alter- 
nating over  entire  shell. 

Che sa peak ean  of  Atlantic  coast. 

CXCIX.     AcT.«0NiN.\  d'Orbigny. 

Shell  elongately  spired,  with  large 
body  whorl,  becoming  narrower  to- 
wards the  base;  columella  without 
folds ;  outer  lip  sharp.  Carbonic- 
Recent. 

644.  A. californtca Gabb.    (Fig.  1186.) 

Comanchic. 

Shell  large ;  body  whorl  about  three 
fourths  of  entire  length  of  the  shell. 
Surface  stnooth;  inner  Itp  with  basal 
callus. 

Horsetown  beds  of  California. 

Family  Rinciculid^. 
CC.     CiNULiA  Gray. 

Globose  shells  with  short  spire  and 
inflated  body  whorl;  outer  lip  reflected,  thickened;  columella  with 
numerou.s  folds;  surface  spirally  grooved  or  punctate.  Comanchic- 
Cretacic. 

645.  C.  mathewsoni  Gabb.     (Fig.  1187.)  Comanchic. 
Shell  of   four  and  a  half   whorls,   the  body  whorl  expanded; 


8o8 


NORTH  AMERICAN  INDEX  FOSSILS. 


outer  Up  thick  and  extended;  surface  with  uniform  fine  spirals, 
slightly  crenulated;  columellar  lip  thick  with  three  narrow,  equal 
and  prominent  folds. 

Horsetown  of  California,  etc. 

646.  C.  (Ringinella)  polita  Gabb.     (Fig.  11 88.)  Comanchic. 

Spires  higher,  whorls  rounder,  and  sutures  more  impressed  than 


Fig.  1 187.     Cinulia  matthewtoni,  with 
enlargement  of  surface.     (After  Gabb.) 


Fig.  1 188.     Cinulia  (Ringinella) 
poli/ttf  enlarged.     (After  Gabb.) 


in  preceding ;  outer  lip  scarcely  thickened,  not  extended ;  columella 
without  callus  and  with  two  unequal  columellar  teeth.  Surface 
with  spirals. 

Horsetown  of  California,  etc. 

647.  C.  obliqua  Gabb.     (Fig.  1 189.)  Cretacic. 

More  globular  than  C.  mathewsoni;  spire  shorter,  almost  covered ; 

body  whorl  large ;  outer  and  inner  lips  strongly  thickened,  the  latter 


Fig.  1189.      Cinulia  obliqua, 
(After  Gabb.) 


Fig.  II 90.      Ringicula  da  Li,  nnuh 
enlarged.     (Md.  Survey.) 


with  one  large  columellar  fold  and  slight  intumescence;  surface 
with  spirals;  interspiral  space  with  crossbars. 

Upper  Cretacic  beds  of  Pacific  coast  and  Canada. 


CCI.    Ringicula  Deshavcs. 

Thick-shelled,    with    mamillose   protoconch,    short    spire,    large 
body  whorl  and  outer  lip  with   reflected  and  greatly  thickened 
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margin;  columella  with  callus  and  two  to  four  plicae.     Cretacic- 
Recent. 

648.  R.  dalli  Clark.     (Fig.  1190.)  Eocenic. 
Minute,  five-whorled ;  suture  moderately  impressed ;  surface  with 

regular  close-set  spirals ;  outer  lip  thick,  ornamented  within ;  colu- 
mella with  thick  callus  and  two  plicae. 

Pamunkey  formation  of  Maryland  and  Virginia. 

Family  AKERAxiDiE  Pilsbry. 

CCII.    Haminea  Leach. 

Thin  and  brittle  shells  with  concealed  spire,  oval  in  contour; 
surface  mostly  with  spirals.     Cretacic-Recent. 

649.  H.  subcylindrica  M.  and  H.     (Fig.  1191.)  Cretacic. 
Subcylindrical,  large  for  the  genus  (about  one  inch  long)  ;  very 


a 


Fig.  II9I.     Haminea  subcylin-  Fig.  1192.     Haminea  occidentalism  two  in- 

drica.     (After Meek.)  ternal  molds.     (After  Meek.) 

thin ;  summit  with  slight  pit  over  apex ;  lip  extended  below. 
Pierre  of  upper  Missouri  and  Black  Hills. 

650.  H.  occidentalis  (M.  and  H.).     (Fig.  1192.)  Cretacic. 
Smaller  and  less  cylindrical  than  preceding ;  widest  below  middle ; 

upper  end  obliquely  truncated,  with  minute,  central  pit. 

Pierre  of  Yellowstone,  near  Platte  River,  and  in  the  Saskatche- 
wan region  of  Canada. 

Family  BuLLiDiE  Pilsbry. 

CCIII.     Bulla  Klein. 

Smooth,  involute  shells  with  sunken  spire  and  inflated  body 
whorl;  aperture  rounded  at  both  ends;  outer  lip  sharp.  Juras- 
sic (?)-Recent. 

651.  B.  macrostoma  Gabb.  Cretacic. 
Subglobular,  with  two  or  three  volutions;  aperture  very  broad. 
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broadly  rounded  in  front,  narrowly  so  posteriorly ;  surface  smooth 
except  for  lines  of  growth. 

Ripleyan  of  New  Jersey,  Alabama  and  Mississippi. 

Family  Tornatinid.*  Fischer. 
CCIV.     VoLVuLA  Adams. 
Cylindrical  with  concealed  spire ;  long,  narrow  aperture,  pointed 
above,  rounded  below.     Eocenic-Recent. 
652.  V.  iota  (Conrad).     (Fig.  1193,0,6.)  Miocenic 


larylaniiifa ;  A,    !•,  iola  dimintila  ;  i,  Cyliehna  eahiiTi- 
(Md.  Survey.) 

Minute;  a  few  impressed  spirals  near  each  end,  aperture  narrow- 
est at  center;  in  var.  tnarylandica  Martin,  apertural  end  is  strongly 
pointed  above,  shell  narrowing  towards  each  end;  variety  diminuta 
Martin  is  more  cylindrical,  the  upper  end  less  pointed,  base  of 
aperture  broad;  var,  caheria  Martin  has  a  proportionally  greater 
diameter  than  diminuta,  and  variety  patuxentia  Martin  is  wider 
below  than  above. 

Chesapeakean  of  Atlantic  coast. 

Family  ScAPiiANDRin.E. 
CCV.     Cyliciina  Loven. 

Like  the  preceding,  but  spire  deeply  sunken  leaving  apical  per- 
foration; columella  with  plications,  often  umbilicated.     Triasfic- 
Recent. 
653.  C.  costata  Gabb.  Cretacic. 

Rather  large,  with  aperture  widening  towards  base;  whorls  more 
nearly  cylindrical  than  in  the  next  species;  a  single  fold  near  tin.' 
base  of  the  columellar  lip;  surface  with  broad  spirals. 

Nanaimo  of  Vancouver  and  northwestern  United  States. 
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654.  C.  scitula  M.  and  H.     (Fig.  1194.)  Cretacic. 
Oval,  widest  in  the  middle,  summit  truncated  with  large  depres- 
sion; aperture  narrow;  a  small,  indistinct  fold  near  the  base  of 
the  inner  lip;  surface  with  spirals  cancellated  by  growth  lines. 

Upper  Cretacic  of  Nebraska,  South  Dakota  and  Colorado. 

655.  C.  galba  Conrad.  Eocenic. 
Cylindrical  except  for  slight  contraction  near  the  middle;  pro- 


FlG.  11 94.     Cylichna  scitula ^  X  3*     (Aftc^  Meek.) 

portionally  larger  and  more  slender  than  the  other  species ;  inner 
lip  reflected  at  base;  obsolete  spirals  near  anterior  (basal)  end. 
Claibornian  of  Alabama. 

656.  C.  calvertensis  Martin.     (Fig.  1 193,  r.)  Miocenic. 
Minute ;  apical  end  with  sunken  spire  nearly  flat. 
Chesapeakean  of  Maryland,  etc. 

PULMONATA. 

(Air-breathing  Snails.) 

Family  SiphonariidjE  Gray. 

CCVI.    Hercynella  Keyser. 

Non-spiral,  more  or  less  cap-  or  bowl-shaped,  unsymmetrical, 
somewhat  patelliform  shells ;  often  truncated  at  one  end  and  usually 
with  an  umbonal  angulation.     Siluric-Devonic. 

657.  H.  canadensis  Grabau.  Siluric. 
Beak  curved  towards  truncated  end,  which  is  asymmetrical; 

angulation  regularly  curved. 
Upper  Monroe  of  Canada. 

CCVII.    Anisomyon  Meek  and  Hayden. 

Shell  patelliform  with  oval  or  circular  (rarely  ovoid)  aperture, 
centren,  or  between  center  and  anterior  end;  beak  pointed,  more 
Of  less  strongly  recurved,  but  not  spiral,  generally  broken  away. 
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Muscle  scar  horseshoe-shaped,  open  in  front,  in  the  form  of  a 
strong  band  on  the  left  and  a  weak  or  broken  line  on  the  right 
(see  Figs.  1195  and  1196,  c).     Surface  smooth,  sometimes  with  a 


Fig.  1 195.     jlntsofnyona/vfo/us,  top  and  side  y'lcw,     (After  Meek.) 

few  coarse  plications,  more  rarely  finely  striate.    Jurassic-Cretacic. 

658.  A.  meeki  Gabb.  Comanchic-Cretacic. 
Elliptical,  apex  nearly  centren,  strongly  pointed  and  curved,  sur- 
face flat,  with  faint,  concentric  undulations. 

Horsetown  of  California;  Nanaimo  of  Vancouver. 

659.  A.  centrale  Meek.  Cretacic. 
Broader  than  the  preceding,  more  nearly  circular ;  slopes,  except 

anterior  one,  nearly  straight.     Surface  with  fine  radiating  striae 
and  a  few,  coarse,  radiating  grooves. 

Colorado  formation  of  New  Mexico  and  Colorado ;  also  in  west- 
ern Canada. 

660.  A.  alveolus  (M.  and  H.).     (Fig.  1195.)  Cretacic. 


Fig.  1196.     Anisomyon  patelliformis ;  r/,  />,  side  and  front  view  of  a   specimen  ;   «, 

top  view  of  the  type  sj)ecimen.     ( After  Meek. ) 

Elliptical,  beak  cxcentric ;  surface  slopes  very  gently  convex. 
Pierre  of  Yellowstone,  Black  Hills  and  Canada. 

661.  A.  patellifonnis  Meek  and  Hayden.     (Figs.  1196-1197.) 

Cretacic. 
Subovate,  broadest  posteriorly,  high,  with  beak  rather  sharp, 
slopes  irregularly  convex. 

Pierre  of  Nebraska,  Yellowstone  and  Black  Hills. 
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662.  A.  subovatus  M.  and  H.     (Fig.  1198.)  Cretacic. 

Somewhat  more  elongate  than  preceding;  sides  somewhat  par- 


FlG.  1197.  Anisamyon  fattl- 
Kformh  SK.     ( A  fwr  Meek. ) 

allel;  beak  more  anterior;  apical  angle  larger,  slopes  gently  convex. 

Pierre  of  Yellowstone  River  and  of  Black  Hills. 
663.  A.  sezsulcatus  {M,  and  H.),     (Fig.  1199.)  Cretacic. 


FlC.  1199.   Anisomyan  sixsulcatus.      (AflerMeek.) 

Large ;  beak  in  anterior  third ;  surface  with  six  radiating  grooves. 

Pierre  of  Yellowstone  River  and  of  Colorado. 
664.  A.  borealis  (Morton).     (Figs.  1200-1201.)  Cretacic. 

Very  large ;  beak  excentric,  sometimes  almost  anterior ;  a  regular 
rounded  fold  from  beak  to  posterior  end. 
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Pierre  of  New  Mexico,  Colorado,  Black  Hills,  etc. 
665.  A.  shumardi  M.  &  H.     (Fig.  1202.) 


a,  AniiomyoH  iorialii,  view 

(After  Meek.) 


AmsemyoH    shtiutardi. 


Somewhat  smaller  and  more  elongate  than  preceding,  with  beak 
nearer  the  center. 

Pierre  of  Missouri  River. 

Family  Auriculid^  Blainville. 
CCVIII.     Melampus  Montfort. 

Shell  ovate-conical,  with  short,  obtuse  spire  and  entire,  narrow, 
elongate  aperture.  Columellar  lip  with  several  plications ;  outer 
lip  sharp,  lirate  within.  Surface  smooth.  Jurassic  (?)-Recent. 
666.  H.  olivaceus  Carpenter.  Pliocenic-Recent. 

Spire  conical,  barely  elevated,  of  4-5  flat  whorls,  slightly  angu- 
lated  below  the  shoulder.  Columella  and  inner  lip  with  one  strong 
and  several  weaker  plications;  length,  12  mm. 

Pliocenic-Recent  in  California. 


CCIX.     Rhvtophorus  Meek. 

Like  Melampus  but  with  shoulder  bearing  small,  rib-like  cri'uu- 
lations.     Columella  with  two  plications;  outer  lip  smooth  wiiiiin 
Cretacic. 
667.  R.  meeki  White.     {Fig.  1203,  </.)  Cretacic 

Narrower  and  more  slender  than  R.  prisciis  with  whorls  roundvii 
aperture  wider  anteriorly. 


GASTROPODA— AURICULIDM—PHYSIDJE.        815 

Bear  River  formation  of  Wyoming. 
668.  R.  priscus  Meek.     (Fig.  1203,?.)  Cretacic 

Obovate,  about  once  and  a  half  as  long  as  wide ;  shoulder  some- 
what pronounced  and  slightly  angnlated. 

Bear  River  formation  of  Utah  and  Wyoming. 


CCX.     Alexia  Leach. 
Differs  from  Melampus  in  its  higher  spire  of  round  whorls  em- 
bracing to  above  the  ambitus,  the  absence  of  a  shoulder,  and  in 
cvoid  aperture.     Protoconch  erect.     Cretacic-Recent. 
669.  A.  antiqua  (Meek).     (Fig.  1203,  o-c.)  Cretacic. 


FiC.  1203.  a-c.  Alexia  anltqua  with  entargemenl  d  Rkytopkorui  meeki;  e,  Jf. 
friscui ;  /,  g,  Limnaa  aUtvuncu/a  A  L  vniar/ir  t  L  nUidula  j,  k,  L.  trnui- 
coilala.-  I,  L.mifii;  m,L    shumardt       (AflerWhle.U    SG    S) 

Smooth,  with  whorls  gently  convex  and  four  columellar  plica- 
tions, the  median  one  strong. 

Colorado  formation  of  Coalville,  Utah. 


Family  Physid^  Dall. 
CCXI.     Physa  Drap. 
Shell  thin,  reversed  (sinistral) ;  aperture  large;  columella  twisted 
or  simple;  surface  smooth.     Jurassic-Recent  (fresh-water). 
670.  P,  carltoni  Meek.     (Fig.  1205,0.)  Cretacic, 

Of  moderate  size,  last  whorl  with  pronounced  shoulder. 
Belly  River  beds  of  Utah. 


8  [6 
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671.  P.  copei  White.     (Fig.  i205,fr,c.)  Cretacic. 
Large,  elongate;  spire  small;  body  whorl  relatively  slender. 
Upper  Cretacic  (Judith  River  beds)  of  Upper  Missouri  River 

region   of  Montana,  and  the  Bow  and   Belly  River  regions   of 
Canada. 

672.  P.  felix  White.  Cretacic. 

Large ;  body  whorl  strongly  shouldered ; 
sides  straight  and  vertical ;  growth  lamellae 
often  with  serrate  edges. 

Laramie  of  Colorado. 

673.  P.  bridgerensis  Meek.     (Fig.  1205,  e.) 
Eocenic. 

Smaller  than  preceding,  with  higher  spire 
and  less  rounded  whorls. 
Bridger  beds  of  southern  Wyoming. 

674.  P.  pleromatis  White.   (Fig.  1205,  rf.) 
Eocenic. 

Shorter  and  stouter  than  P.  copci,  with 
aperture  wider  and  shorter. 

Wahsatch    group    of    southern    Wyoming, 
Colorado  and  Utah. 
675.  P.  metgsii  Dall,     (Fig.  1204,)  Pliocenic, 

Spire  higher  and  of  more  volutions  than  in  P.  copet;  lip  much 
prolonged  anteriorly. 

Caloosahatchie  marls  of  Florida. 


Dall.) 


Family  Limn.£id.c  Brod. 

CCXIL    LiMN-EA  Lamarck. 

Shell  very  thin,  translucent,  with  small  acute  spire  and  large 

■Recent ; 


body  whorl ;  aperture  wide,  with  sharp  outer  lip.    Ji 
(fresh-water). 

676.  L.  altivuncula  White.     (Fig.  1203,/,^.) 
Small,  slender,  embracing  part  way  to  middle  only 

somewhat  drawn  out  anteriorly. 

Morrison  formation  near  Canyon  City,  Colorado. 

677.  L.  consortis  White.     (Fig.  1203,/!.) 
Somewhat  larger  than  preceding;  whorls  ventricose;  spire  short 

suture  deep;  nearly  rectangular  depression  between  the  whorls. 
With  the  preceding. 


Jurassic. 

aperture 


Jurassic, 
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678.  L.  (Lymnophysa)  nitidula  (Meek).    (Fig.  1203,  t.)    Cretacic. 
Of  medium  size,  high-spired;  whorls  rounded;  sutures  deep; 

spire  as  long  as  or  longer  than  aperture,  rather  thick-set  in  aspect. 
Bear  River  formation  of  Wyoming. 

679.  L.  (Pleurolymna^)  tenuicostata  M.  and H.      (Fig.  1203, ;',  k.) 

Eocenic. 
Very  slender,  anterior  end  of  lip  extended,  surface  with  sharp, 
narrow,  flexuous  costae. 

Fort  Union  beds  of  Upper  Missouri  country. 

680.  L.  meeki  Evans  &  Shumard.     (Fig.  1203,  /.)        Oligocenic. 
Of  medium  size;  spire  of  about  four  rapidly  tapering,  rounded 

whorls;  body  whorl  round,  large,  sutures  moderately  impressed. 
White  River  group  of  Upper  Missouri  region. 

681.  L.  shumardi  Meek  &  Hayden.    (Fig.  1203,  w.)       Oligocenic. 
Body  whorl  somewhat  shorter  than  in  preceding;  aperture  pro- 
portionally somewhat  broader. 

White  River  group  of  Upper  Missouri  region. 

CCXIII.    VoRTiciFEX  Meek. 
Heliciform  or  Planorbiform  shells  of  ventricose  aspect,  open,  but 
small  umbilicus  and  somewhat  angulated  whorls,  one  of  the  angu- 
lations bounding  the  umbilicus ;  strong  costae  of  growth,  especially 
in  the  young.     Miocenic. 

682.  V.  binneyi  Meek.     (Fig.  1205,  /,  g,)  Miocenic. 
Umbilicus  large;  spire  flat;   surface  with   regular  variciform 

growth  'lines. 

Miocenic  of  Kawsoh  Mountains,  Nevada. 

683.  V.  tryoni  Meek.    (Fig.  1205,  hr-j\)  Miocenic. 
Smaller  than  preceding,  surface  ornamentation  fainter;  umbili- 
cus small. 

Occurs  with  the  preceding. 

CCXIV.    Planorbis  Guettard. 

Coiled  typically  in  a  discoid  manner,  the  entire  spire  below  the 
body  whorl,  but  not  symmetrically  involute ;  aperture  oval,  varying 
to  crescent-shaped  and  with  a  sharp  outer  margin.     Lias-Recent. 
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Fig,  laOS-     a,  Piysa  tar.'tOHt;  b,  c,  P.  copei;  d,  P.  pUromatit ;  e,  P.  inJs/'fiisii  : 
A  £i  Carini/tx  binmyi;  h-j,  C.  Iryoni. 

684.  P.  veternus  M.  and  H.  (Fig.  1206,0-/,)  Jurassic. 
Small ;  whorls  numerous,  regularly  enlarging,  coiled  nearly  in 

a  single  plane. 

Non-marine  Jurassic  of  Colorado,  Dakota   (Black  Hills)   and 
British  Columbia. 

685.  P.  convolntus  M.  and  H.  (Fig.  1206,9-1.)  Cretacic. 
Lai^er  than   preceding,   with   less   symmetrical   disposition    of 

whorls. 

Judith  River  beds  of  upper  Missouri  River  region. 

686.  P.  (Bathyomphalus)amplexus(M.andH.).    (Fig.  1206,;. A.) 

Creiacic. 
Numerous   whorls,   very   gradually   enlarging,   deep   umbilicus, 
with  shell  slightly  angulated  around  it. 
Judith  River  beds  of  Nebraska. 

687.  P.  (Bathyomphalus)  planoconvexus  (M.  and  H.)-  (Fig. 
1206.  /.)  Eocenic. 
Spire   flat,   whorls   depressed   above,   angulated   externally   and 

around  the  umbilicus;  umbilicus  very  large. 


GASTROPODA— LIMNJEIDJE. 


819 


Fort  Union  beds  of  upper  Missouri  River  region, 

688.  P.  utahensis  Meek.     (Fig.  1206,  m-o.)  Eocenic. 
Large  and   much  compressed  vertically;   aperture  transverse; 

outer  margin  subangular;  variety  spcctabilis  {Fig.   1206,  p)  has 
the  outer  margin  more  rounded. 

Bridger  group  of  southern  Wyoming. 

689.  P.  cirratus  White.     (Fig.  1206,  q-s.)  Eocenic. 


owfiD 


Fig.  IK)6.  a-/,  Planarbis  vtUrHui ;  small  (a-c)  and  larger  form  ;  g-i,  P.  toinie- 
lutus;  J,  i,  P.  (Balhyumfhalus)  amflexui .-  I,  P.  {8.)  flani<»HVixut ;  ni-e,  P. 
ulahmsii.  P.  var.  iftilabilis;  q-s,  P.  cirratus:  l-v,  P.  vfluUm  :  a.,  ».  P.  Uiilyi : 
y.  I,  P.  lunata.     (All  after  While,  U.  S.  G.  S.,  III.) 

Small,  of  numerous,  very  slightly  increasing  whorls  coiling 
nearly  in  a  plane;  upper  and  lower  aspect  much  the  same. 

Green  River  of  southern  Wyoming. 
690.  P.  vetustus  Meek  &  Hajden.     (Fig.  1206,  t~v.)      Oligocenic. 

Smaller  than  T.  ulahensis  and  the  outer  side  of  last  whorls  more 
sharply  angulated ;  spire  less  depressed. 

White  River  beds  of  Dakota. 
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691.  P.  leidyi  Meek  and  Hayden.    {Fig.  1206,  w,  x.)    Oligocenic. 
Stout  and  thick  with  much  embracing  whorls,  small  umbilicus 

and  flat  spire. 
White  River  group  of  Dakota. 

692.  P.  lunatos  Conrad.     (Fig.  1206,  y,  s.)  Miocenic? 
Similar  to  P.  leidyi,  but  more  nearly  symmetrical  in  plane  of 

coiling. 

Miocenic(  ?)  of  Oregon. 

693.  P.  conanti  Dall.     (Fig.  i2oy,a,b.)  Pliocenic. 


Fig.  1107.     a,  t  (left  and  upper  middle),   Planorbit  conanti:  t,  d  (right  and  lower 
middle),  Planorbh dissleni,  X  i-3.     (After  D»ll.) 

Spire  sunken;  whorls  embracing  to  moderate  extent,  upper  sur- 
face with  angulation  below  the  suture;  height  and  width  of  aper- 
ture nearly  the  same. 

Caloosahatchie  marls  of  Florida,  especially  in  Planorbis  bed. 
694.  P.  disstoni  Dall.     (Fig.  i2(y^, c,d.)  Pliocenic. 

Angulation  more  distant  from  suture  and  more  pronounced; 
shell  proportionally  higher,  aperture  higher  than  wide. 

Caloosahatchie  marls  of  Florida. 


Family  Pupad,e  Gray. 
CCXV.     Pupa  Lamarck. 

Cylindrical,  generally  narrowing  towards  both  ends,  with  suture 
scarcely  depressed  and  with  semicircular  aperture  which  is  com- 
monly constricted  by  teeth  on  columella  and  on  the  inner  and  outer 
lip.     Carbonic- Recent, 
695.  P.  vermilionensis  Bradley.     {Vig.  i2oS,f,g.)  Carbonic. 

Few  rounded,  gradually  enlarging  whorls,  with  deep  sutures; 
aperture  with  one  basal  and  one  strong  columellar  tooth. 

Coal  measures  of  Indiana. 
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696.  P.  arenula  White.     (Fig.  1209,0,6.)  Eocenic. 
Small,  short  and  thick,  with  much  contracted  aperture. 
Green  River  beds  of  southern  Wyoming. 

CCXVI.    Akthracopupa  Whitfield. 

Minute  pupiform  shells  with   few   volutions,   imperforate  axis 

and  nearly  vertical  aperture;  peristome  thickened,  with  inner  lip 

forming  a  nearly  transverse  callus,  bearing  teeth ;  inner  margin  of 

lip  also  with  teeth  and  a  nearly  circular  notch.    Carbonic. 

697.  A.  ohioensis  Whitfield.  ,  {Fig.  1208,0-1:.)  Carbonic. 


Small,  with  3  or  4  strongly  embracing  whorls,  reflected  thick- 
ened lip,  bearing  a  tooth  antero-laterally,  and  inner  lip  callous,  also 
bearing  a  single  tooth.  Surface  with  fine  growth  lines;  length 
about  3.3  mm. 

Upper  Coal  measures  of  Ohio. 


CCXVII.     Dendropupa  Dawson. 

Like  Pupa,  but  with  aperture  toothless.  Carbonic  ( f  re.sh-water ) . 
698.  D.  vetusta  Dawson.     (Fig.  1208,  rf,  p.)  Carbonic. 

Long,  subcylindrical,  of  numerous,  rather  irregular  whorls, 
slightly  convex,  with  moderately  impressed  suture;  aperture  pro- 
duced with  reflexed  lower  hp. 

Coal  measures  of  Nova  Scotia  (Joggins  beds). 
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Family  Zonitid^. 

CCXVIII.    ARCHiEOzoNiTES  Sandbcrgcr. 

Thick-shelled,  globose,  Helix-like  shells,  with  rather  high  spire, 
and  deep  umbilicus;  outer  lip  sharp;  surface  smooth.  Carbonic— 
Miocenic. 

699.  A.  priscus  Dawson.     (Fig.  1208, /i^t.)  Carbonic. 
Small;   spire   rather   low   and   broad;    whorls   compound    and 

rounded ;  surface  with  fine  growth  lines. 
Coal  measures  of  Nova  Scotia  (Joggins). 

» 
Family  Helicid^  Keferstein. 

CCXIX.    Helix  Linne. 

Generally  thin-shelled,  of  several  whorls,  more  or  less  regularly 
increasing,  flat-  or  low-spired  (obtuse) ;  aperture  incomplete,  with 
disconnected  margin;  umbilicus  present  or  absent;  lip  simple  or 
with  terminal  varix.  Many  subgenera  are  recognized.  More  than 
3,400  species.     Terrestrial.    Eocenic-Recent. 

700.  H.  leidyi  Hall  and  Meek.     (Fig.  1209,  c.d.)  Miocenic. 
High-spired;  apical  angle  approaching  90°.     Many  whorled; 

body  whorl  subglobose. 

701.  H.  diespiter  Dall.  Pliocenic. 
Many-whorled,  low-spired ;  base  horizontally  flattened ;  umbilicus 

small,  partly  covered;  oval  aperture  with  pronounced  expansion, 
where  lip  joins  body  whorl;  a  terminal  deflection  or  varix. 
Silex  bed  of  Ballast  Point,  Florida. 

702.  H,  crusta  Dall.  Pliocenic. 
Smaller    with    umbilicus    less    covered,    aperture    smaller    and 

less  oval. 

Associated  with  preceding. 

703.  H.  (Polygyra)  albolabris  (Say).        Pleistocenic-Holocenic. 
Larger  than  preceding,  non-umbilicate ;  spire  low,  finely  striate ; 

lip  sharply  reflected ;  strong  umbilical  covering. 

Loess  of  southern  Mississippi  Valley;  living  in  eastern  North 
America. 

704.  H.  (Pyramidula)  alternata  (Say).     Pleistocenic-Holocenic. 
Low-spired,   deeply   and   broadly   umbilicate,   with   5   or  more 

whorls,  with  sharp  growth  lamallae  above,  smooth  below,  last  one 
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sometimes  carinated ;  with  broken  color  lines ;  oblique  aperture 
with  a  sharp  lip;  suture  slightly  impressed. 

Loess  of  Mississippi  Valley ;  living  in  eastern  North  America  to 
Labrador. 

HETEROPODA. 
CCXX.     Pelagiella  Matthew. 

Small  thin  shells,  coiled  nearly  or  quite  in  a  single  plane  of  few 
whorls ;  compressed  and  with  wide  entire  aperture ;  probably  pelagic 
like    modern   Atlanta   to   which    it   seems   most   nearly    related. 
Cambric. 
705.  P.  atlantoides  Matthew.     (Fig.  1210.)  Cambric. 


a    *    Pufa  artnula     c,  J, 
(After  White   U  S   G.  S.. 


Fjg.    IIIO.       Priagitlla  atlanlei 
(After  Matthew.) 


Rapidly  enlarging,  one  side  less  convex  than  other,  making  a 

slightly  asymmetric  coil;  margin  with  somewhat  constricted  rim. 

Protolenus  bed  at  base  of  Middle  Cambric,  New  Brunswick. 
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Acanthonema,  691 
Acanthopecten,  492 
Acervularia,  68 
Aclisina,  695 
Acrogenia,  162 
Acrophyllum,  60 
Acrothele,  200 
Acrotreta,    199 
Actxon,  806 
Actaeonidx,  806 
Actsonina,  807 
Actinodesma,  423 
Actinopteria,  447 
Actinostroma,  39 
Actinotrypa,  164 
Actinozoa,  47 
Acus,  799 
Adeonellopsis,  170 
Adeorbiidae,  704 
Adeorbis,  705 
£nona,  568 
Akeratidae,  809 
Alexia,  815 
Allonema,  118 
Anonychia,  432 
Allorisma,  523 
Alveolites,  91 
Amauropsis,  721 
Ambocoelia,  342 
Ambonychia,  429 
Amnigenia,  476 
Amphigenia,  279 
Amplexopora,  130 
Amplexus,  58 
Ampullina,  718 
Amusium,  507 
Anastrophia,  272 
Anatimya,    531 
Anchura,  750 
Ancillopsis,    797 
Anisorayon,  811 
Anodonta,  480 
Anolotichia,  123 
Anomalina,  11 
Anomalodesmacea,  522 
Anomalodonta,  430 
Anemia,    509 
Anomphalus,  671 
Anoplotheca,  349 


Antalis,  579 
Anthozoa,  47 
Anthracomya,    478 
Anthracoptera,  477 
Anthracopupa,  821 
Aporrhaidae,  750 
Aporrhais,  753 
Area,  417 
Archxozonites,  822 
Archanodon,  477 
Archimedes,   147 
Archinacella,  605 
Arcopagia,  562 
Arctica,  537 
Aristerella,  518 
Arthroclema,   152 
Arthropora,   156 
Arthrostylus,  152 
Ascodictyon,  117 
Aspidopora,  130 
Astarte,  539 
Astartella,  536 
Astrseospongia,  17 
Astrohelia,  104 
Astylospongia,  14 
Astyris,  761 
Atactoporella,  127 
Athyris,  352 
Atremata,  188 
Atrypa,  309 
Aucella,  456 
Aulacophyllum,  59 
Aulopora,  78 
Auriculidse,  814 
Aurinia,   794 
Avicula,   445,   447 
Aviculopecten,  486 
Aviculopinna,  435 
Axinea,  418 
Axonolipa,  27 

Bactropora,   155 
Bakewellia,  438 
Balanophyllia,   104 
Barbarofusus,  775,  776 
Barbatia,  417 
Barrandella,   276 
Bathyomphalus,   8 1 8 
Batostoma,  136 
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Batostomella,  133 
Beatricea,  46 
Bellerophon,  618 
Bellerophontidx,  609 
Bembexia,  647 
Berenicea,  119 
Biflustra,  168 
Billingsella,  210 
Bilobites,  259 
Bittium,  747 
Blothrophyllum,  60 
Botryllopora,  127 
Brachiopoda,   1 70 
Brachiospongia,    1 7 
Breviarca,  407 
Bryozoa,  107 
Bucania,  613 
Bucaniella,  612 
Bucanopsis,  622 
Buccinofusus,   762 
Buccinidse,  761 
Buccinum,   761 
Buchiola,  392 
Bulbifusiis,  783 
Bulimorpha,  699 
Bulla,  809 
Bullidx,  809 
Buskopora,  126 
Byssonychia,  431 
Bythopora,  133 
Bythotrypa,  123 

Cadulus,  581 
Calaurops,  662 
Calceola,  77 
Calcisphaera,  11 
Calliostoma,   703 
Callonema,  691 
Callopora,  139 
Calyptrsea,   713 
Calyptraphorus,    752 
Camarella,  271 
Camarophoria,  280 
Caraarotoechia,  283 
Campeloma,  727 
Campophyllum,  67 
Camptonectes,    505 
Cancellaria,  797 
Cancellariidz,  797 
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Caprina,  549 
Capulidae,  712 
Capulus,  712 
Cardiola,  391 
Cardiomorpha,  386 
Cardiopsis,  386 
Cardium,  558 
Caricella,  794 
Carinaropsis,  626 
Cassidaria,  759 
Cassididae,  759 
Cavaria,  167 
Centronella,  299 
Ceramophylla,  123 
Ceramopora,  121 
Ceramoporella,  i2z 
Ceratopora,  79 
Ceriopora,   168 
Cerithiidae,  747 
Cerithiopsis,  749 
Cerithium,   748 
Chaenomya,  387 
Chama,  546 
Chemnitsia,  709 
Chicoreus,  785 
Chilostomata,  z68 
Chilotrypa,  125 
Chlamys,  500 
Chonetes,  233 
Qionopectus,  239 
Chonophyllum,  62 
Chonostegites,  90 
Chonostrophia,  238 
Chrysallida,  710 
Cimitaria,  528 
Cinulia,  807 
Cladophyllia,    100 
Cladopora,  92 
Clasmopora,  98 
Clathrodictyon,  40 
Clathropora,  156 
Clathrospira,  644 
Clavilithes,   780 
Cleidophorus,  397 
Clementia,  562 
Climacograptus,   31 
Clinopistha,  376 
Clionychia,  434 
Cliothyris,  353 
Clitambonttes,  270 
Clonograptus,  27 
Clorinda,  276 
Coelenterata,  20 
Coelidium,  652 
Caclocaulus,  652 
Coelocleraa,  122 
Coeloconus,  154 
Coelospira,  350 
Coenograptus,  28 
Cccnostroma,  44 
Colpomya,  516 
Columbella,  761 


Columbellidae,   761 
*Columnaria,  71 
Conchidium,  273 
Conidae,  805 
Conocardium,  436 
Conomitra,  790 
Conradella,  617 
Constellaria,   135 
Conus,  805 
Coralliochama,  551 
Corals,  47 
Corbicula,   543 
Corbula,  573 
Cornelliies,  421 
Coscinella,  158 
Coscinium,    i6z 
Craiuena,   302 
Crania,  206 
Craniella,  208 
Craspedophyllum,  75 
Crassatellites,  540 
Crenella,   522 
Crenipcctcn,  495 
Crepidula,  713 
Crepipora,  122 
Cristellaria,  9 
Cnicibulum,  714 
Cryptonatica,  719 
Cryptonella,  301 
Cryptorhytis,  772 
Cryptostomata,   140 
Cryptozoon,   46 
Ctenodonta,    393 
Ctenostomata,   116 
CucuIIaea,  405 
Cumingia,   569 
Cuneamya,   378 
Cuspidaria,  532 
Cyathophyllum,  65 
Cyclonema,  668 
Cyclora,  673 
Cyclospira,   309 
Cyclostomata,  118,  166 
Cylichna,  810 
Cymbophora,  571 
Cymella,   531 
Cynodonta,  782 
Cypraea,  758 
Cypracidae,  758 
Cypricardclla,  534 
Cypricardinia,  535 
Cyprimeria,  562 
Cyprina,  S37 
Cyrtia,  314 
Cyrtina,  312 
Cyrtodonta,  409 
Cyrtolites,   609 
Cystiphyllum,  62 
Cystodictya,    160 

Dactylidia,  796 
Dalmanella,  259 


Dekayella,   132 
Dekayia,  133 
Delthyris,  319,  332 
Dendrograptus,  26 
Dendroidea,  24 
Dendropupa,  821 
Dentaliidae,   578 
Dentalium,  578 
Derby  a,  231 
Desmograptus,  26 
Diamesopora,  165 
Diaphorostoma,  679 
Diastoporina,  119 
Dicellograptus,  32 
Dicellomus,  189 
Dichograptus,  28 
Dichotrypa,  161 
Dicranograptus,  32 
Dictyonella,   209 
Dictyonema,  24 
Dictyospongia,   14 
Didymograptus,  30 
Dielasma,  302 
Dinobolus,   190 
Dinorthis,  252 
Diplodonta,  S57 
Diplograptus,  33 
Diplophyllum,    7z 
Diploporaria,  151 
Discinisca,  205 
Discosparsa,   i 67 
Discotrochus,  102 
Doliidae,  760 
Dosiniopsis,    565 
Drillia,  803 
Drymotrypa,   141 
Duncanella,  76 

Eatonia,  296 
Eccyliomphalus,   662 
Eccyliopterus,  658 
Ecphora,  787 
Edmondia,  388 
Emarginula,  707 
Endodesma,  527 
Endopachus,  106 
Endoptygma,  723 
Endothyra,    1 1 
Entcletcs,  269 
Enterolasma.  56 
Entolium,  506 
Eotomaria,  642 
Erato,  759 
Eridophyllum,  71 
Eridotrypa,  134 
Escharopora,   156 
Etea,  542 
Euchondria,  492 
Euconia,   642 
Euconospira,  647 
Eulima,   709 
EuHmidae,   709 
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Eumetria,  346 
Eunella,  303 
Eunema,  670 
Euomphalidx,  653 
Euomphalopteris,  629 
Euomphalus,  659 
Euphemus,  621 
Eupsammia,  105 
Eurymya,  517 
Euryzone,   644 
Eutrochus,  703 
Evactinopora,  164 
Exilia,  777 
Exogyra,  472 

Falsi  fusus,  774 
Fasciolaria,  772 
Favistella,  71 
Favosites,  84 
Fenestella,   142 
Fenestralia,    150 
Fenestrapora,   145 
Fibula,  748 
Ficus,  760 
Filifascigera,  166 
Fissurella,    70S 
Fissurellidae,   707 
Fissuridea,  708 
Fistulipora,  124 
Flabellum,   10 1 
Foraminifera,  8 
Fordilla,  389 
Fulgur,   767 
Fulguridx,  764 
Fulguroficus,  779 
Fulgurofusus,  775 
Fusidae,  773 
Fusispira,  697 
Fusoficula,  780 
Fusulina,   12 
Fusus,   773 

Galerus,  713 
Gastropoda,  582 
Gervillia,  438 
Gervilliopsis.  439 
Gibbula.   702 
Glauconia,  738 
Glauconome,  151 
Globigerina,  10 
Glossina,    195 
Glossites,  384 
Glycimeris.  418 
Glyptodesma,  423 
Glyptopora,    163 
Goniobasis,   742 
Goniograptus,  29 
Goniophora,  518 
Grammysia,  380 
Graptacme,   580 
Graptolites,  21 
Graptolitoidea,  27 


Gryphaea,  467 
Gryphxostrea,  465 
Gypidula,  278 
Gyrodes,   719 
Gyroma,  646 
Gyronema,  671 

Hadrophyllum,  65 
Halobia,  452 
Halysites,   96 
Haminea,  809 
Hapsiphyllum,  58 
Hastula,  800 
Hebertella,  254 
Hederella.    120 
Heilprinia,  775 
Helcionella,  607 
Helcionopsis,  604 
Helicidae,  822 
Helicotoma,  658 
Heliolites,  97 
Heliophyllum,  67 
Helix,  822 
Helopora,  152 
Hemiphragma,   137 
Hemipleurotoma,  801 
Hemitrypa,    146 
Hercynella,  811 
Hernodia,  120 
Heteropoda,  823 
Heteropora,  168 
Hexacoralla,  99 
Hindia,  14 
Hipparionyx,  232 
Holopea,  676 
Homoeospira,  344 
Homotrypa,  128 
Honeoyea,  429 
Hormotoma,  648 
Hormotomina,  651 
Hustedia,  345 
Hyattella,  348 
Hydnoceras,    1 7 
Hydrocorallines,  34 
Hydrozoa,  20 
Hypothyris,   294 
Hypseloconus,  604 
Hypsipleura,  739 

Ichthyosarcolites,  551 
Idiostroma,   43 
Igoceras,  689 
Ilionia,   379 
Inoceramus,  440 
Intrapora.    158 
Iphidea,   201 
Ischadites,   19 
Ischyrodonta,  416 
Isocardia,   561 
Isonema,   692 

Kingena,    305 
Kutorgina,  209 


Labechia,  46 
'Lacinia,  781 
Laevidentalium,  578,  581 
Lamellihranchiata,  361 
Lathy rus,  777 
Laxispira,  738 
Leda,  400 
Legumen,  571 
Leiopteria,  424 
Leiorhynchus,  289 
Lepetopsis,  609 
Leptsna,  22s 
Leptobolus,  194 
Leptocoelia,  351 
Leptodesma,  425 
Leptosolen,  570 
Leptostrophia,   215,   217 
Levifusus,  771 
Lichenalia,  125 
Lichenalia,  165 
Lima,  509 
Liinnaea,   816 
Limnaeidae,  816 
Limoptera,  422 
Linearia,  567 
Lingula,   194 
Lingulasma,  198 
Lingulella,  192 
Lingulepis,  193 
Lingulodiscina,  202 
Linnarssonia,  200 
Liopistha,  531 
Liospira,  640 
Lirofusus,   778 
Lispodesthes,  754 
Lithostrotion,  76 
Loculipora,    146 
Loganograptus,  28 
Lophophyllum,  76 
Lophospira,  631 
Loxoneina.  692 
Loxonematidae,   691 
Loxopteria,  426 
Lucina,  555 
Lunatia,   717 
Lunulicardium,  427 
Lyellia,  96 
Lymnophysa,  817 
Lyriopecten,  494 
Lyrodesma,   481 
Lyropecten,   502 
Lyropora,    150 

Maclurea.   664 
Maclurina,  666 
Maclurites,  664 
Mactra,  571 
Mangilia,  804 
Margarita,   704 
Marginella,   788 
Marginellidae,  788 
Martinia,   340 
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Mazzalina,  783 
Meekella,  232 
Meekopora,   1 26 
Meekospira,  698 
Megalomus,  410 
Megambonia,  4x0 
Melampus,  814 
Melania,  740 
Melaniidae,  739 
Melanopsis,  741 
Membranipora,  169 
Meretrix,  563 
Meristella,   355 
Meristina,   351 
Mesalia,  729,  731 
Mesotrypa,   130 
Metaplasia,   343 
Michelinia,  89 
Microcyclus,  65 
Microdon,  534 
Mitoclema,   120 
Mitra,  789 
Mitridx,  789 
Modiella,  456 
Modiola,  521 
Modiolodon,  516 
Modiolopsis,  511 
Modiomorpha,  513 
Mollusca,  361 
Molluscoidea,  107 
Monilopora,  81 
Monograptus,  34 
Monomerella,  190 
Monopleura,   547 
Monopteria,  450 
Monotrypa,  137 
Monotr3rpella,    131 
Monticulipora,  127 
Mourlonia,  646 
Murchisonia,  650 
Murchisonidx,  648 
Murex,  785 
Muricidx,  784 
Myalina,  453 
Mytilarca,  432 
Mytilus,  520 

Naiadites,  477 
Nassa,  763 
Natica,    7  x  6 
Naticidae.  715 
Naticopsidx,   673 
Naticopsis,  673 
Neithea,  497 
Nematopora,  153 
Nemodon,  404 
Neotremata,  199 
Neptunea,  763 
Nerinea.  744 
Nerineidae,  744 
Nerinella,  746 
Nerita,  706 


Neritidac,    706 
Neritopsidae,  70s 
Neritopsis,  705 
Ncvcrita,  719 
Newtoniella,  749 
Nicholsonella,   136 
Niso,  709 
Nisusia,  210 
Nodosaria,  10 
Nucleospira,  349 
Nucula,  395 
Nuculana,  400 
Nuculites,  397 
Nyassa,  478 

Obolella.  188 
Octocoralla,  96 
Oculina,  103 
Odontofusus,  780 
Odostomia,  710 
Oliva,  795 
Olivclla,  796 
Olividae,  795 
OHvula,  797 
Omphalotrochus,  667 
Ontaria,  391 
Onychocella,   169 
Ophileta,  656 
Ophiletina,   657 
Opis,  540 

Opisthobranchia,  806 
Orbiculoidea,   204 
Orbitoides,  12 
Orbulina,  10 
Ormospira,  631 
Orthaulax,  756 
Orthidae,  249 
Orthis,  249,  250 
Orthodesma,   379 
Orthonema,  696 
Orthonota,  Z77 
Orthonychia,  687 
Orthorhynchula,  281 
Orthostrophia,  256 
Orthothctes,  231 
Ortonella,   412 
Ostrea,   458 
Owenella,  610 
Oxydiscus,  616 

Pachychilus,   740 
Pachydictya,  159 
Pachymelania,    742 
Pachyphyllum,    70 
Palaeacmaea,  606 
Palaeacmaeidae,  603 
Palaeanatina,  385 
Palaeocapulus,  686 
Palaeocyclus,  64 
Palwoneilo,  398 
Paleschara,  166 
Paludina,  72$ 


Panenka,  389 
Panopea,  576 
Paracardium,  392 
Paracyclas,   554 
Parallelodon,  403 
Paranomia,  510 
Parasmylia,  '99 
Parastrophia,  271 
Parazyga,  346 
Parmophorella,  606 
Patinopecten,  504 
Pcctcn,  495 
Pectunculus,  418 
Pelagiella,  823 
Pelecypoda,  361 
Pcncroplis,  9 
Pentagonia,  359 
Pentamerella,  277 
Pentamerus,   275 
Peregrinella,  299 
Perissolax,  767 
Perissoptera,  753 
Petaloconchus,  737 
Petalotrypa,  131 
Phacelopora,   121 
Phanerotinus,  656 
Phanerotrcma,   638 
Phenacomya,  530 
Phillipsastraea,  69 
Pholadella,  527 
Pholadomya,    528 
Pholidops,   208 
Pholidostrophia,  219 
Phractopora,  164 
Phragmolithes,  617 
Phragmostoma,  625 
Phthonia,  376 
Phyllodictya,   1 59 
Phyllograptus,  29 
Phylloporina,  140 
Physa,  815 
Physidac,  8x5 
Piestrocheilus,  773 
Pinna,   435 
Pinnatopora,   1 50 
Placunopsis,   5x0 
Planorbis,  817 
Plasmopora,  98 
Platyceras,  680 
Platyostoma,  679 
Platystrophia,    257 
Platytrochus,    loi 
Plectambonites,  226 
Plectorthis,  251 
Plethocardia,  416 
Plethomytilus,    433 
Pleurocora,  99 
Pleurodictyum,  89 
Pleurolymnaea,  817 
Pleuromya,  522 
Pleuronotus,  659 
Pleurophorus,  533 
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Pleurorima,  645 
Pleurotoma,  800 
Pleurotomariidx,  627 
Pleurotomidae,  800 
Plicatula,  508 
Poleumita,   667 
Polorthus,  578 
Polygyra,  822 
Polypora,  148 
Polyzoa,  107 
Porcellia,  627 
Porifera,  13 
Potamides,  749,  750 
Prasopora,  129 
Prionodesmacea,  375 
Prismodictya.  15 
Prismopora,  162 
Proboscina,  1x8 
Productella,  240 
Productus,  243 
Prothyris,  377 
Protocardia,  560 
Protorthis,  211 
Protospirialis,  671 
Protowarthia,  611 
Protozoa,  7 
Protremata,  209 
Pseudolathyrus,  778 
Pseudomonotis,  450 
Psiloconcha,  386 
Pteria,  445 
Pterinea,  419 
Ptcrinopectcn,  492 
Pterocerella,  755 
Pterochxnia,  428 
Pteronites,  446 
Ptilodictya,   155 
Ptilograptus,  27 
Ptilopora,  151 
Ptomatis,  624 
Ptychodesma,  455 
Ptychomya,   542 
Ptychophyllum,    62 
Ptychopteria,  449 
Pugnax,   29s 
Pugnellus,   755 
Pulmonata,  811 
Pupa,  820 
Pupadae,  820 
Purpurida,  787 
Pycnomphalus,  672 
Pycnostylus,  61 
Pyramidellidae,  709 
Pyramidula,  822 
Pyrgulifera,  741 
Pyropsis,  765 
Pyrula,  760 

Radiolaria,    12 
Radiolites,  552 
Rafinesquina,  211 
Raphistoma,  627 


Raphistomina,  629 
Receptaculites,  18 
Rensselxria,   300 
Reptaria,    120 
Requienia,  546 
Reteporidra,  147 
Reticularia,  337 
Retiolites,  34 
Retzia,   344 
Rhinidictya,  158 
Rhinoclavis,  749 
Rhipidomella,  262 
Rhombopora,  153 
Rhombotrypa,   131 
Rhopalonaria,   116 
Rhynchonella,  297 
Rhynchopora,   297 
Rhynchospira,  344 
Rhynchotrema,  281 
Rhynchotreta,  2S2 
Rhytimya,  526 
Rhytophorus,  8x4 
Rimella,  757 
Ringicula,  808 
RingicuHdae,  807 
Ringinella,  808 
Rissoids,   722 
Rissoina,   722 
Rcemerella,  205 
Romingeria,  79 
Rostellites,  792 

Saflfordia,  384 
Salpingostoma.  614 
Sanguinolites,   376 
Saxicava,  575 
Scala,  710 
Scalaria,   710 
Scalariidx,  710 
Scalaripora,  163 
Scalaspira,  785 
Scalites,  630 
Scaphandridae,  810 
Scaphopoda,  578 
Scenella,  608 
Scenidium,  270 
Schizobolus,  203 
Schizocrania,  202 
Schizodesma,  573 
Schizodus,  482 
Schizolopha,  637 
Schizophoria,   267 
Schizoporella,   170 
Schizotreta,  205 
Schuchertella,  228 
Seila,   749 
Semele,  568 
Semicoscinium,   143 
Seminula,  354 
Septastrrea,  xoo 
Sieberella,    278 
Sigaretus,  715 


Siliqua,  569 
Siliquaria,  738 
Siphonalia,   762 
Siphonarxidae,  811 
Siphonodentaliidae,  581 
Solariidae,   71  x 
Solarium,   71  x 
Solcmya,  375 
Soleniscus,  699 
Solenospira,  653 
Solyina,  570 
Sphaerium,  544 
Sphaerodoma,   70 x 
Sphenotus,  524 
Spirifer,  3x5 
Spiriferina,  314 
Spiroraphe,  64s 
Sponges,  13 
Staurograptus,  27 
Stexxochisma,  288 
Stenopora,  X34 
Stenotheca,  607 
Stereolasxna,  56 
Sthenorhytes,  71  x 
Stictoporella,  X57 
Stictotrypa,  x66 
Stoma  topora,  118 
Straparollina,  653 
Straparollus,  654 
Streblotrypa,  X55 
Strepsidura,  770 
Streptaxis,  695 
Streptelasma,  54 
Streptolathyrus,  777 
Striatopora,  94 
Stricklandinia,  274 
Stromatoccerium,  46 
Stroraatopora,  44 
StromatoporcUa,  42 
Stromatoporoidea,  34 
Stromatotrypa,  137 
Strombidae,  755 
Strombodes,  70 
Strombus,   757 
Strophalosia,  239 
Stropheodonta,  212 
Strophomena,  222 
Strophonclla,  220 
Strophostylidae,  676 
Strophostylus.   677 
Styliferina,   747 
Stylodictyon,  41 
Subulites,    696 
Subulitidae,  696 
Surcula,  800,  802,  803 
Sycotypus,   769 
Synaptophyllura,   73 
Syncyclonema,  507 
Syntrophia,  270 
Syringopora,  82 
Syringostroma,  44,  45 
Syringothyris,  341 
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Tabulata,  78 
Txniopora,   16  x 
Tancredia,  554 
Tapes,  566 
Teinostomata,  704 
Teleodesmacea,  533 
Tellina,  566 
Tellioopsis,  385 
Telotremata,  281 
Tenea,  558 
Tcrebridse,  798 
Terebratella,  306 
Terebratula,   303 
Terebratulina,  304 
Tercbra,  798 
Teredo,  $77 
Tessarolax,  754 
Tetradium,  99 
Tetragraptus,  29 
Tetracoralla,  54 
Tetranota,  612 
Textularia,  9 
Thamniscus,   1 50 
Thecia,  91 
Tomatellxa,  806 
Tornatinidae,  810 
Trachydomia,  674 
Trachypora,  95 
Trematis,   201 
Trematonotus,  615 
Trematopora,  139 
Trematospira,  345 
Trepospira,  648 
Trepostomata,   127 
Triblidium,  603 


Trigonarca,  407 
Trigonia,  483 
Trigonostoma,  798 
Trimerella,  191 
Trochidx,  702 
Trochonema,  669 
Trochoturbinidx,  667 
Trophon,  786 
Tropidoleptus,  305 
Truncatulina,  11 
Tudicla,  764 
Tulotoma,  725 
Turbinella,  781 
Turbinellidae,  781 
Turbinolia,  102 
Turbo,  676 
Turbonilla,  709 
Turbonopsis,  675 
Turnus,  577 
Turritella,  729 
Turritellidae,  729 
Tympanotonus,  749 
Typhis,  786 

Uncinulus,  290 
Unio,  479 
Unitrypa,  145 
Urosalpinx,  784 

Valvata,  724 
Valvatidae,  724 
Vanikoropsis,  715 
Vanuxemia,  412 
Vasum,  782 
Velatella,  707 


Venericardia,  544 
Vcniella,  538 
Venus,  563 
Vermetus,  737 
Vemeuilina,  zo 
Vicarya,  738 
Vinella,  118 
Vitulina,  351 
Viviparidae,  725 
Viviparus,  725 
Vola,  497 
Voluta,  794 
Volutidae,  790 
Volutilithes,   790 
Volutomorpha,  792 
Volvula,  810 
Vorticifex,  817 

Westonia,  193 
Whiteavesia,  517 
Whitella,  414 
WhitfieldeUa,   346 
Wilsonia,  293 
Worthenia,  639 
Worthenopora,   164. 

Xenophora,  723 
Xenophoridae,  723 

Yoldia,  402 

Zaphrentis,   56 
Zonitidae,  822 
Zygospira,  307 
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VOLUME  I. 

Varieties  are  printed  as  species.  When  a  species  name  of  adjective  form  is 
followed  by  two  or  more  genera  or  subgenera  of  differing  gender,  there  are 
placed  after  it  the  appropriate  endings  in  the  order — masculine,  feminine  and 
neuter.  All  numbers  refer  to  pages.  Name  of  genera,  subgenera  and  species 
regarded  as  synonyms  are,  when  possible,  printed  in  italics. 


abortiva,   Membranipora,   169 
abruptus,  a, 

Anchura,   751 

Cadulus,  581 

Uncinulus,  292 
abundans,  Drillia,  803 
abyssina, 

Gyrodes,  720 

Margarita,  704 
acadica, 

Palxacmaea,  606 

Parmophorella,   606 
acaulis,  Unitrypa,  146 
acclinis,  Diplodonta,  558 
acinus,  Camarotoechia,  284 
acuminatus,  a,  um, 

Lophospira,  634 

Lyrodesma,  481 

Spirifer,  326 

Trimerella,  191 
acuta,  Pachydictya,  159 
acuticosta.  Typhis,  786 
acutilirata, 

Platystrophia,  258 

Protowarthia,  612 
:acutirostris, 

Cyrtina,  313 

Orthonychia,  688 
acutirostrum,  Lunulicardium,  428 
adamsii, 

Cerithium,  749 

Seila,  749 
adjutor,  Lophospira,  637 
xolus, 

Sanguinolites,  377 

Sphenotus.  526 
sequi.     See  equi 
aggregatum,   Cystiphyllum,  64 
ainslii,  Rhynchotrema,  282 
alabamensis  (alabamaensis),  e, 

Amusium,  508 

Modiola,  522 

Oliva,  796 

Olivella,   796 

Pecten,   508 
alseformis.  Ctassatellites,  541 
alata, 

Ambonychia,  431 


alata, 

Anomalodonta,  431 
albequus,   Pleurophorus,   534 
albertina,  Ctenodonta,  394 
albida, 

Hemipleurotoma,  801 

Pleurotoma,  801 
albolabris. 

Helix,  822 

Polygyra,  822 
aldrichi, 

Corbula,  575 

Strombus,  757 
alexandra,  Ormospira,  631 
alpenensis  (alpenaensis),  e, 

Cyathophyllum,  66 

Cyrtina,  313 

Favosites,  87 
alpheus,  Trematonotus,  615 
alsa,  Rhipidomella,  264 
alternatus,  a, 

Cancellaria,   798 

Helix,  822 

Pyramidula,  822 

Rafinesquina,  211 
alticosta,  Venericardia,  545 
altivuncula,  Limnaea,  816 
altonensis,  Naticopsis,  674 
altus,  a, 

Ctenodonta,   394 

Cymbophora,   572 

Cyrtia,    314 

Inoceramus,  443 

Modiomorpha,  514 
alveata,  um, 

Amauropsis,    722 

Grammysia,   381 

Lacinia,  781 

Solarium,   712 
alveolata,  Columnaria,  71 
alveolus,  Anisomyon,  812 
ambigulus, 

Rostellites,   794 

Volutilithes,   794 
americana,  um, 

Aviculopinna,   435 

Cystiphyllum,  63 

830 


INDEX   OF  SPECIES. 


831 


americana,  urn, 

Liospira,  641 

Lyellia,  96 

Melanopsis,   741 

Rhynchotreta,  283 

Tancredia,  554 
ammon,  StraparoIIus,  655 
ammonoides,  Anomalina,  11 
amp  la, 

Holopea,  676 

Lophospira,  635 

Strophonella,  222 
amplectens,  Monotrypa,  138 
amplexus, 

Bathyomphalus,   818 

Planorbis,  818 
amygdalina,  Ambonychia,  430 
angelica,  Athyris,  353 
anguis,  Ichthyosarcolites,  551 
angulatus,  a, 

Cimitaria,  528 

Drillia,  803 

Myalina,  453 

Scalites,  630 
angustifoHus,    Phyllograptus,   30 
angustus,  a, 

Fusispira,  697 

Spirifer,  330 
anna,  Phyllograptus,  30 
anteradiata,  Anatimya,  531 
anthonense,  Scenidium,  270 
antiqua, 

Alexia,   815 

Holopea,  677 

Monilopora,  81 

Stroma topora,  44 
antiquata,  Owenella,  610 
antrosa,  Cucullaea,  406 
aperta,  Calyptraea,  713 
aphelium,  Calliostoma,  703 
apicalis,  Turritella,  737 
appressus,  urn, 

Schizodesma,  573 

Schisodus,  482 
aquianus,  a, 

Crassatellites,   541 

Lucina,  556 
arata, 

Cypricardinia,  535 

Emarginula,  708 

Pentamerella,  277 

Spiroraphc,   645 
arborea,  Monticulipora,  127 
arbuscula,  Monotrypella,   131 
archiaci,  Craspedophyllum,  75 
arctica,  Saxicava,  575 
arctostriata,  Schuchertella,  229 
arcuata, 

Grammysia,  383 

Meristella,  358 

Prodiictella,  242 

Stropheodonta,  218 


arenaria,  Actinopteria,  448 
arenosus,  Spirifer,  322 
arenula,  Pupa,  821 
areyi,  Eotomaria,  643 
argentaria,  Anomia,  510 
argentea,  Sem inula,  355 
argillensis,   Pecten,   500 
argutus,  a, 

Fulguroiicus,  779 

Nyassa,  478 
arietina,  Exogyra,  474 
arkonense,  Platyceras,  683 
armatum,  Arthroclema,  153 
arundinaceum,  Diplophyllum,  75 
ashburneri,  Cymbophora,  572 
asper,  era, 

Dekayia,    133 

Spirifer,  331 
asperato-striata,  Phylloporina,  141 
aspinwallensis,  Edmondia,  388 
astartiformis,  Ctenodonta,  394 
atlantica, 

Obolella,  188 

Terebratulina,   305 
atlantoides,  Pelagiella,  823 
attenuatus,  a,  um, 

Actaeon,  806 

Dentalium,  581 

Rhopalonaria,  116 
attleboroughensis,  Raphistomina,  629 
audaculus,  Spirifer,  329 
augustina,  Sopho-spira,  636 
auricula,   Crucibulum,   715 
aurora, 

Chonetes,  237 

Lingulella,  193 
austinensis,  e, 

Cerithium,  749 

Nerinea,  745 

Parasmylia,  99 

Radiolites,  553 
avellana, 

Amauropsis,  721 

Lunatia,  717 

Natica,  717 
aviculatus,  um, 

Entolium,  506 

Pecten,  506 
aviculoidea,  Megambonia.  411 
aviculoides,   Myalina,   455 

bacillum.  Nodosaria,  10 
baileyi,  Endothyra,  11 
baptista,  Velatella,  707 
barabini,  Inoceramus,  445 
barabuense,  Triblidiura,  604 
barbarensis, 

Barbarofusus,   776 

Heilprinia,  776 
barretti, 

Stromatopora,  45 

Syringostroma,  45 
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barrisi,  Meristella,  359 
basalticus,  Favosites,  86 
beckei, 

Leptostrophia,  315 

Stropheodonta,  215 
beecheri,   Monilopora,  81 
bella, 

Cymella,  532 

Iphidea,  201 

Liopistha,  532 

Meristella,  356 

Neptunea,   763 

Ophileta,  657 

Tomatellxa,  806 
bellatulum,  Callonema,  692 
bellicincta, 

Hormotoma,  650 

Murchisonia,  650 
belHplicatus,  Unio,  479 
bellirugosa,  Hebertella,  255 
bellistriatus,  a, 

Ambonychia,  430 

Camptonectes,  505 

Cypricardclla,  535 

Leda,  401 

Nucula,  395 

Pectcn,  50s 
beloitensis,  e, 

Eccylioptenis,   658 

Trochonema,  670 
belviderei, 

Mesalia,  729 

Turritella,  729 
belviderensis,  Gryphaea,  469 
beyrichi,  Nucula,  396 
biangulatus,  Neritopsis,  705 
bicincta,  Lophospira,  632 
biconicus, 

Rostellites,  792 

Volutilithes,  792 
bicornis,  Climacograptus,  32 
bidentata,   Nassa,   764 
bidorsata,  Tetranota,  612 
bifidus,   Didymograptus,   31 
biforata,  Platystrophia,  258 
bifurcata,  Diploporaria,  151 
bigsbyi, 

Maclurea,  664 

Tetragraptus,  29 
bilix, 

Cyclonema,  668 

Sigaretus,  715 
billingsi, 

Arthroclema,  153 

Billingsella,  211 

Cyrtodonta,  409 

Favosites,  87 

Protorthis,  211 

Strophomena,   223 
bilobus,  Bilobites,  259 
binneyi,  Vorticifex,  817 
biplicatus,  Leptosolen,  570 


biplicifera,  um, 

Cancellaria,  798 

Trigonostoma,  798 
biscatenaria, 

Pleurotoma,  803 

Surcula,  803 
biseriatus,  Productus,  244 
bispiralis,  Lophospira,  636 
bisulcata, 

Corbula,  574 

Cyclospira,  309 

Grammysia,  381 
boiplex, 

Bittium,  747 

Styliferina,  747 
borealis, 

Anisomyon,  8x3 

Duncanella,  76 

Hebertella,  254 
bosriuense,  Cerithium,  748 
bovidens,  Dielasma,  303 
bowdeni,  Lophospira,  635 
boydi,  Actinopteria,  449 
branneri, 

Glauconia,   738 

Vicarya,   738 
brevidentata,  Cassidaria,  759 
brevifrons,  Nemodon,  405 
brevirostris,  Perissolax,  767 
brevis, 

Palsoneilo,  400 

Soleniscus,  700 
bridgerensis,  Physa,  816 
bryani,  Ostrca,  464 
bucculentum,  Platyceras,  684 
buelli,  Salpingostoma,  614 
bulbiformis,  Amauropsis,  722 
bulbosa,  Tancredia,  554 
bulimiformis,  Bulimorpha,  699 
buUoides,  Globigerina,  10 
burlingtonensis, 

Edmondia,  388 

Pecten,  499 

Productus,  244 

Rhipidomella,  266 
byrnesi,  Byssonychia,  431 

caduloide, 

Dentalium,  581 

Lxvidentalium,  581 
caespitosuxn, 

Diplophyllum,  74 

Idiostroma,  43 
calcareformis,  c, 

Hapsiphyllum,  58 

Zaphrentis,  58 
calcifera,  Syntrophia,  271 
caliculum, 

Enterolasma,  56 

Streptelasma,  56 
californica, 

Actxonina,  807 
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califomica, 

Opis,  540 
caloosaensis,  e, 

Cerithium,  749 

Heilprinia,  776 

Rhinoclavis,  749 
calverta,  Volvula,  810 
calvertensis, 

Acus,  799 

Cylichna,  81  x 

Terebra,  799 
calvini, 

Ctenodonta,  394 

Dielasma,  302 
cameratus,  Spirifer,  336 
campbellanus,  Uncinulus,  291 
camura,  Trematospira,  345 
canadensis, 

Cyrtodonta,  410 

Favosites,  87 

Hederella,  120 

Hercynella,  811 

Megahmus,   410 

Panenka,  389 
canaliculatus,  um, 

Orthodesma,  380 

Sycotypus,  770 
cancellatus,  a, 

Aviculopecten,  488 

Desmograptus,  26 

Limoptera,  422 

Nucula,  396 

Protowarthia,  611 
capax,  Rhynchotrema,  282 
capillaria,  Gyroma,  647 
capulus,  Igoceras,  689 
carbonarius,  a, 

Cypricardinia,  536 

Euphemus,  621 

Fistulipora,   125 

Naiadites,  477 

PlacunopsiSy   510 

Stenopora,  134 
carboniferus,  Acanthopecten,  492 
carditoides,  Velatella,  707 
caricum,  Fulgur,  769 
carinatus,  a,  um, 

Carinaropsis,  626 

Cyrtolitcs,  610 

Glauconome,  151 

Goniophora,  519 

Orthonota,  378 

Pinnatopora,  151 

Platyccras,  683 

Semelc,   568 

Tropidolcptus,  305 
carinifera,  Bucanopsis,  622 
carleyanus,  Strophostylus,  678 
carlottensis,  Astarte,  S39 
carltoni,  Physa,  815 
caroli,  Aviculopecten,  488 
carolinensis,  Etea,  542 


carter  i, 

Goniobasis,   744 

Syringothyris,  341 
castellana,  Stricklandinia,  275 
catenulatus,   Halysites,  96 
catilloides,  Euomphalus,  66 z 
catskillensis, 

Amnigenia,  477 

Archanodon,  477 
cayuga,  Rcnsselaeria,  301 
cellulosum,  Clathrodictyon,  41 
centralis, 

Anisomyon,  812 

Calyptrxa,  713 
centronatus,   Spirifer,   334 
centrota, 

Stroraatopora,   45 

Syringostroma,  45 
cerithidioides, 

Bittium,  748 

Styliferina,  748 
cestriensis,  Fenestella,  143 
chautauquse,  Phragmostoma,  625 
chemungensis, 

Goniophora,  520 

Leiopteria,  425 

Modiomorpha,  5x5 

Mytilarca,  432 

Paracyclas,  555 

Parallelodon,  403 

Pterinea,  421 

Schizodus,  482 

Schuchertella,  230 
chesterensis,  Orthonychia,  688 
childrani, 

Hemipleurotoma,  801 

Pleurotoma,  801 
chipolanus,  a,  um, 

Crucibulum,  714 

Strombus,  758 

Turbinella,  782 
choctavensis, 

Chlamys,  501 

Pcctcn,  SOI 
chrysallis, 

Goniabasis,  742 

Pachymelania,  742 
chrysalloidea, 

Goniobasis,  742 

Pachymelania,  742 
cincinnatiensis, 

Whitcavesia,  517 

Zygospira,  308 
cinerea,  Urosalpinx,  784 
cingulata, 

Amplexopora,  131 

Ardiinacella,  606 

Kutorgina,  209 
circularis,  Grammysia,  383 
cirratus,  Planorbis,  819 
clappi,  Chonostegites,  90 
clathrodon,  Mactra,  571 
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clausus,  a, 

Favositcs,  88 

Meekopora,  126 
cleburni,  Pachymelania,  742 
cliifordana,  Zaphrentis,  58 
cliff woodcnsis,  Isocardia,  561 
clintonensis,  Monograptus,   34 
clintoni,  Lingula,   197 
clymenioides,  StraparoIIus,  654 
coalescens,  Pleurocora,  100 
coalvillensis,  Glauconia,  739 
cobourgensis,  Lingula,  195 
colligatum,    Eridophyllum,    72 
coloradoensis, 

Billingsella,  210 

Pyropsis,  765 
columbella,  Exogyra,  474 
columinis,  Goniobasis,  744 
columnare,  Stylodictyon,  41 
comis,  Gypidula,  278 
communis, 

Actinopteria,  447 

Archimedes,  147 

Astyris,   761 

Columbella,  761 

Grammysia,  383 

Hemipleurotoma,  802 

Nodosaria,   10 

Pleurotoma,  802 
compacta,  Ophileta,  656 
complanattis,  a, 

Chonostrophia,  239 

Dicellograptus,  32 

Modiomorpha,  514 

Ophileta,    656 
complexicosta, 

Chlamys,  500 

Pecten,   500 
compressirostra,  Ostrea,  465 
compressus,  a, 

Calyptraphonis,  752 

Petalotrypa,   131 

Phragmolithes,  617 
conanti.   Planorbis,  820 
conatum,  Cyathophyllum,  66 
concaviis,  a. 

Adeorbis,  705 

Anoplotheca,  350 

Stropheodonta,  216 
concentricus,  a, 

Lichenalia.   165 

Modiolopsis,   512 

Modiomorpha,   515 

Prodiictella,  ^242 

Schizobolus,  203 

Stromatopora,  41 
conchyliophora,   Xenophora,    723 
concinnus,  a, 

Niicleospira,  349 

Spirifer,  321 
conferta.   Pinnatopora,   151 
conflnens,    Heliophyllum,    68 


congeneris,  Myalina,  454 
congesta, 

Glycimeris,   419 

Hyattclla,  348 

Ostrea,  461 
congregata,  Chama,  546 
conica,  um, 

Cerithium,  749 

Clathrospira,  644 

Igoceras,  689 

Newtoniella,  749 

Orthonema,  696 
conifoUis,  Cystiphyllum,  63 
conoidea,  Odostomia,   710 
conradi, 

Dinobolus,   190 

Gyrodes,  720 

Leptosolen,   570 

Pecten,  497 

Veniella,  538 

Viviparus,    725 

Volutilithes,  792 

Volutomorpha,  792 
conradiana, 

Cancellaria,  798 

Gyrodes,  721 
conradinus,  Mytilus,  521 
consimilis, 

Cypricardinia,  536 

Pterinea,  422 
consobrinus,  - 

Delthyris,  331 

Spirifer,  331 
consortis,  Limnsa,  816 
constricta, 

Colpomya,  516 

Palaeoneilo,  400 
contractus,  a, 

Camarotcechia,  288 

Martinia,  341 

Sphenotus,  525 
contrarium,  Fulgur,   769 
convexa,  um, 

Fusispira,  697 

Goniobasis,  742 

Gryphxa,  471 

Michelinia,  89 

Orbiculoidea,  204 

Triblidium,  604 
convolutus.  a, 

Planorbis,  818 

Zaphrentis,  57 
cooperensis,  Reticularia,  339 
cooperi. 

Antalis,  579 

Dentaliura,  579 
copei,  Physa,  816 
cora,   Prodiictus,  246 
corallinensis,  Spirifer,  320 
corbuliformis,  Nucula,  396 
corniculiim, 

Heliophyllum,  68 
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comiculum, 

Streptelasma,  55 
cornuta,  Aulopora,  79 
cornutiformis,  Hypseloconus,  605 
coronatus,  Chonetes,  236 
corrugata, 

Cimitaria,   528 

Gryphaea,  468 

Stropheodonta,   213 
cossmannii,  Bittium,  747 
costalis,  Orthis,  250 
costatus,  a,  um, 

Allorisma,  524 

Crucibulum,  714 

Cylichna,  810 

Exogyra,  476 

Panenka,  390 

Productus,  246 

Stropheodonta,  217 
coteroi,  Arctica,  537 
couesii,  Viviparus,  725 
coxanus,  Aviculopecten,  488 
crassicollis,  Aucella,  458 
crassifibra,  Caprina,  549 
crassinoda,  Porcellia,  627 
crassiplica,  Corbula,  574 
crassus,  a, 

Bellerophon,  620 

Cyprimeria,  562 

Derbya,  231 

Obolella,   188 

Orthothetes,  231 

Pachydictya,  160 

Platystrophia,  258 
crebrilineata,  Nerita,  706 
crebripora,  Fenestella,  142 
crenata,  Gyrodes,  720 
crenistria,  Schuchertella,  231 
crenistriata,  Crania,  207 
crenulata,  Poleumita,  667 
crenulimargo,   Ostrea,  459 
cretacea, 

Cristellaria,  9 

Lucina,   556 

Ostrea,  462 
cribriforme,  Coscinium,  161 
cribrosa,  Stictoporella,   157 
crispus,  Spirifer,  319 
cnista,  Helix,  822 
cryptodens,  Cladopora,  93 
cryptolites,  Oxydiscus,  616 
cuboides.  Hypothyris,  295 
cuculloides,  Barbatia,  417 
culbertsoni, 

Fasciolaria,  773 

Piestrocheilus,  773 
cultellata,  Polypora,  149 
cultrata,  Cristellaria,  9 
cultrispira,  Nerinea,  745 
cumberlandia,  Turritella,  734 
cuneatus,  a,  um, 

Endodesma,  527 


cuneatus,  a,  um, 

Lingula,  197 

Maclurea,  666 

Maclurina,  666 

Rhynchotreta,  283 

Schizodus,  482 

Sphenotus,  525 
cunei  forme,  Flabellum,  101 
cuneus,  Conocardium,  437 
cunulx,  Carinaropsis,  626 
curtocardinalis,  Aviculopecten,  489 
curtus,  a,  ura, 

Lingula,  195 

Lucina,  557 

Lunulicardium,  428 

Pseudomonotis,  452 

Schizodus,  483 
curvata,  Homotrypa,  129 
curvilineatus,  a, 

Acus,  799 

Oxydiscus,  616 

Terebra,  799 
curviliratus,  a, 

Acus,  800 

Terebra,  800 
curvirostratus.  Typhis,  786 
Cuyahoga,  Lingula,  197 
cyclopterus,  Spirifer,  321 
cyclostomus, 

Straparollus,  655 

Strophostylus,  677 
cylindracea,  Ptilopora,  151 
cylindricus,  a, 

Fusulina,  12 

Michelinia,  89 

Pentamerus,  276 

Phthonia,  376 

Whitfieldella,  347 
cymbula,  Carinaropsis,  626 
cyrtolites,  Orthonychia,  688 

dalei,  Callopora,  139 
dalli, 

Ringicula,  809 

Rostellites,  793 

Terebra,  799 

Volutilithes,  793 
dalmani,  Cyrtina,  313 
danae.  Unio,  480 
davidsoni, 

Acervularia,  69 

Radiolites,  553 

Stricklandinia,  274 
dawsoni,  Seminula,  355 
decewi,  Pleuronotus,  659 
decisa,  Panopea,  576 
declivis,  Tellina,  567 
decorticatum,   Blothrophyllum,  60 
decussata, 

Actinopteria,  449 

Rissoina,  723 
deflecta,  Dinorthis,  252 
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deformata,  Archinacella,  605 
deformis,  Inoceramus,  443 
dekayi,  Leiopteria,  425 
deleta,  Archinacella,  606 
delicatula, 

Bythopora,   133 

Stomatopora,  118 
delphicola,  Loxonema,  693 
deltoidea,  Rafinesquina,  212 
demissa, 

Pterinea,  419 

Stropheodonta,  217 
densa,  um, 

Stromatopora,  44 

Syringostroma,  44 
dentalium,  Platyceras,  682 
dentatus,  a,  um, 

Buskopora,   126 

Diplograptus,  34 

Rhynchotrema,  281 
denticulata,  Marginella,  789 
denticulifera,  Ostrea,  462 
dentonensis,  Plicatula,  508 
depressa,  um, 

Gyrodes,  719 

Isonema,  692 
desiderata,  Hormotoma,  650 
desmophyllum,  Balanophyllia,  104 
devexa,  Siphonalia,  762 
deweyi,   Dosiniopsis,   565 
dichotomus,  a, 

Ceratopora,  80 

Diamcsopora,  166 

Panenka,  389 

Staurograptus,  27 
diespiter,  Helix,  822 
diffusa,   Drymotrypa,   142 
digitatus,  a, 

Brachiospongia,  17 

Favosites,  88 

Onychocella,  169 
dilatatum,  Platyceras,  682 
diluvianus  Conus,  805 
dimidius,  Inoceramus,  441 
diminuta,  Volvula,  810 
discus,  Microcyclus,  65 
disjunctus,  Spirifer,  333 
dispandus,  Pterinopecten,  493 
dispar,  Loxopteria,  427 
dissimilis,  Drillia,  804 
disstoni,  Planorbis,  820 
distans, 

Drillia,  803 

Eccyliomphalus,  663 
distincta,  Ceramoporella,  122 
distorta, 

Aporrhais,  754 

Tessarolax,  754 
divaricatus, 

Dicellograptus,  32 

Spirifer,  326 


diversus,  a, 

Clitambonites,  270 

Leda,  401 
dixonensis,  Vanuxemia,  414 
d'orbignyi,   Hadrophyllum,  65 
doris,  Paracardium,  392 
dotis,  CamarotGcchia,  287 
dryope,  Eotomaria,  642 
dubia, 

Goniophora,  519 

Modiolopsis,  5x3 

Rhipidomella,  266 
dumosa,  um, 

Cavaria,  x68 

Platyceras,  684 
duodenarius,  Spirifer,  323 
duplicatus,  a,  um, 

Aviculopecten,  488 

Gyronema,  671 

Natica,  719 

Neverita,  719 

Trochofiema,  671 
durkei,  Corbicula,   543 
dyeri,  Phragmolithcs,  618 

eatoni,  Stromatocoerium,  46 
ebenina,  Drillia,  804 
eboracensis,  Phanerotinus,  656 
eborea,  um, 

Calliostoma,  703 

Eulima,  709 

Leda,  402 
elaborata,  Eupsammia,  106 
elderi,  Lingula,  196 
elegans, 

Fenestella,    142 

Heliolites,  98 

Prothyris,  377 
elegantula, 

Aspidopora,   130 

Callopora,  140 

Coscinella,  158 

Crenella,  522 

Dalmanella,  261 

Trachypora,  95 
ella, 

Lingulella,  193 

Westonia,   193 
elliptica,   Paracyclas,  554 
elongatus,  a, 

Amphigenia,    279 

Anthracomya,  478 

Panopea,  576 

Subulites,  696 
elora,  Euomphalopteris,  630 
emacerata. 

Dalmanella,  260 

Pterinca,  419 
emaciata,  Fenestella,  143 
emarginata,  Palxoneilo,  400 
emmonsi, 

Cymbophora,  S73 
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«inmonsi, 

Favosites,  86 

Hypothyris,  294 
emoryi,  Trigonia,  484 
encrinoides,  Turritella,  731 
endlichi,  Goniobasis,  742 
cngelmanni,  Corbula,  574 
•engonata,  um, 

Pleurotoma,  803 

Surcula,  803 

Vasum, 
«nsiformis,  Gervilliopsis,  440 
epidermatus,  Favosites,  86 
«qualis,   Heilprinia,   775 
equilatera,  Ctenodonta,  395 
equilateralis, 

Palaeocapulus,  687 

Tellina,  567 
cquiplicata,  Rhynchonella,  298 
equiradiata,  Rensselxria,  300 
equistriata, 

Pseudomonotis,  451 

Trigonia,  484 

Turritella,   733 
erectum, 

Actinodesma,  423 

Platyceras,  683 
eriensis,  Spirifer,  320 
erinacea,  Honeoyea,  429 
estrellanus,  a, 

Chlamys,  503 

Lyropecten,  503 

Pectcn,  503 
etna,  Euconia,  642 
eudora,  Spirifer,  318 
eufaulensis,  e, 

^nona,  568 

Cardium,  $59 

Meretrix,  564 

Nemodon,  405 

Trigonia,  485 
eugenia,  Liospira,  641 
eurekaensis,  Rbynchonella,  297 
euryteines,  Spirifer,  326 
eva,  Lingula,  196 
evansana,  Trigonia,  485 
evansi,  Yoldia,  402 
evax, 

Homoeospira,   344 

Retzia,  344 
exaltata,   Turritella,    735 
excavatus,  a, 

Cyprimeria,  562 

Sycotypus,   770 
exfoliatus,  Pterinopecten,  492 
exiguus,  a, 

Bellerophon,  619 

Breviarca,  409 

Tseniopora,   161 
exilis, 

Anchura,  750 

Barbarofusus,  776 

Pleilprinia,  776 


expansus,  a,  um, 

Actinostroma,  39 
Capulus,  712 
Gyrodes,  721 
Palzocapulus,  686 
Salpingostoma,  614 
Strophostylus,  678 

extenuatus, 

Camptonectes,  506 
Pecten,  506 

faba,  Modiolopsis,  511 
falcata,  Ostrea,  463 
falciformis, 

Aporrhais,  755 

Escharopora,   156 
fasciata,  Orthostropbia,  256 
fasciculatus, 

Aviculopecten,  486 

Productus,  245 
favositoidea,  Micbelinia,  90 
favosus,  Favosites,  84 
fecunda, 

Ctenodonta,  394 

Palxoneilo,  399 
felix,  Physa,  816 
fenestratum,  Actinostroma,  40 
fertile,  Batostoma,  136 
festinata,  Nisusia,  211 
fibratum,  Tetradium,  99 
fibristriata,  Mytilarca,  433 
fibrosa,  Hindia,  14 
filosa,  Schizocrania,  202 
fimbriata,  us, 

Pachydictya,  159 

Reticularia,  338 

Phragmolithes,  617 
fiscberi, 

Chonopectus,  239 

Cladopora,  93 
fissicosta,  Plectorthis,  252 
fissurella,  Igoceras,  690 
fistulata,  Polypora,  149 
flabellaris,  Homotrypa,  129 
flabellata,  Diastoporina,  120 
flabelli forme,  Dictyonema,  24 
flabellites, 

Anoplotheca,  351 

Leptoccelia,  351 

Orthis,  251 
flabellum, 

Cornellites,  421 

Pterinea,  421 
flexuosus,  a, 

Dendrograptus,  26 

Striatopora,  94 
floreale,  Ascodictyon,  117 
florida,  Constellaria,  136 
floridanus,  a, 

Cryptonatica,  719 

Lathyrus,   777 

Natica,  719 
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fluviatilis,   e, 

Cerithiopsis,  749 

Cerithium,  749 
foliaceus,  Diplograptus,  33 
follis,  Plasmopora,  98 
formosus,  a,  um, 

Orthonychia,  687 

Rhynchospira,  344 

Sphxrium,   544 

Stenochisma,  288 

Viviparus,  727 
fornacula,  Spirifer,  327 
fornicata, 

Barrandella,  276 

Clorinda,  276 

Crepidula,  714 
fragilis,  c, 

Helopora,  152 

Inoceramus,  441 

Lunulicardium,  428 

Pterochxnia,  428 

Sigaretus,  715 
franconiensis,  Hypseloconus,  605 
fratema,  Isocardia,  561 
frondosa, 

Ceramophylla,  123 

Clathropora,  156 

Proboscina,   118 
fucanus, 

Chlamys,  504 

Pecten,  504 
fultonensis,  Athyris,  352 
furcifera»  Cladophyllia,   100 
furcillatus,  Thamniscus,  150 
fusiformis,  e, 

Allonema,    118 

Fulgiir,  767 

Pugnellus,  755 

Soleniscus,  699 

gabbi, 

Crassatellites,  541 

Orthaulax,  756 
galba,  Cylichna,  811 
galeata, 

Gypidula,  278 

Sieberella,  278 
galenaense,  Lingulasnia,  199 
galtensis, 

Eotomaria,  643 

Ilionia,  379 
gamagei,  Acrothele,  200 
gastrodes,  Pteria,  446 
gatunensis,   Turritella,   7^2 
gebhardi. 

Platyceras,  680         * 

Pterinea,  420 
geinitzi,  Allorisma,  523 
gemma, 

Acrotreta,   199 

Obolella,   189 
germanus,  Aviculopecten.  491 


gesneri,  Endodesroa,  527 
gibbenila,  Ctenodonta.  393 
gibbosa,  Monopteria,  450 
gigantea, 

CucuIIaea,  407 

Naticopsis,  674 

Zaphrentis,   56 
gigas,  Phillipsastrxa,  69 
gilberti, 

Cystodictya,   1 60 

Inoceramus,  443 
gilli,  Viviparus,  725 
glaber,  bra, 

Chonetes,  237 

Martinia,  340 

Ostrea,   464 
glandula,  Gibbula,  703 
glansfagea,  Centronella,  299 
globosa,  Grammysia,  381 
globulosa,  Textularia,  zo 
gnathophora,  Rhynchonella,  298 
goldfussi.  Alveolites,  92 
goodelli,  Nerinea,  745 
gouldii,  Bakewellia,  438 
gracilenta,  Goniobasis,  742 
gracilis,  e, 

Ccenograptus,   28 

Dentalium,  579 

Dictyonema,   25 

Hormotoma,  649 

Soleniscus,  700 
graciloides,  Cancellaria,  797 
.  grandis, 

Cyrtodonta,  409 

Evactinopora,  164 

Psiloconcha,  386 

Rcemerella,  206 

Trimerella,  192 
graniferus,  Vermetus,   737 
granosus,  um, 

Allorisma,  524 

Coeloconus,  154 
granulata,  Stromatoporella,  42 
granulifer,  era, 

Batostomella,   133 

Chonetes,  238 
granulosus,  Spirifer,  328 
grayvillense,  Phanerotrema,  638 
gregarius,  a, 

Cypricardella,  535 

Hypsipleura,  739 

Schizodus,   482 

Spirifer,  324 
greggi. 

Chlamys,  502 

Pecten,  502 
grieri,  Spirifer,  324 
grimesi.  Spirifer,  335 
griscombi,   Fissuridea,   708 
grosvenori,   Pugnax,  295 
gryphorhynchiis,  Anomia,  510 
guelphensis,  Pycnostylus,  62 
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hainesi,  Ortonella,  412 
haitensis,  e, 

Fustis,    774 

Vasum,  782 
haleana,  Balanophyllia,  105 
halei,  Crassatellites,  542 
haliotoides,  Platyceras,  685 
hallana,  Productella,  241 
halli, 

Bucania,  614 

Columnaria,  71 

Heliophyllum,  68 

Lunatia,  717 

Natica,  717 
hamiltonensis, 

Cyrtina,  313 

Cystodictya,  x6o 

Goniopbora,  519 

Streblotrypa,  155 
hamiltonis, 

Amplexus,  59 

Craniella,  208 

Dictyonema,  26 

Favosites,  87 

Loxonema,  693 

Parallelodon,  403 

Pholidops,  209 

Sphaerodoma,  70  x 
hannibalensis,  Grammysia,  383 
harlani,  Terebratula,  304 
barpuloides,  Nassa,  764 
harrisi,  Pynila,  760 
hawni,  Pseudomonotis,  451 
haydeni,  Ostrea»  461 
hayniana,  Vanuxemia,  414 
headleyana,  Stropbonella,  220 
bealeyi, 

Cblamys,  504 

Patinopecten,  504 

Pecten,  504 
hecale,  StraparoUus,  655 
helderbergix,  Favosites,  85 
bcHcteres,  Lophospira,  632 
hemiplicatus,  a, 

Enteletes,  270 

Parastrophia,   271 
hemisphericus,   a, 

Anoplotheca,   350 

Chonctcs,  23s 

Coelospira,  350 

Receptaculites,  19 

Stropheodonta,  216 
henekeni,  Fusus,  774 
hero,  Panenka,  390 
heros, 

Lunatia,  719 

Natica,  719 
herricki,  Bythopora,   133 
hilgardi,  Tapes,  566 
hilli,  Gryphxa,  468 
hillsboroensis,  e, 

Cerithium,  749 


hillsboroensis,  e, 

Potomides,  749 

Tympanotonus,  749 
hirsuta, 

Cliothyris,  354 

Parazyga,  346 
hisingeri, 

Favosites,  84 

Syringopora,  82 
hispida,  Chilotrypa,   125 
holmesianus,  Unio,  480 
holmesii,  Mitra,  789 
holopi forme,  Acanthonema,  691 
hopkinsensis,  Diplodonta,  557 
horridum,  Vasum,  783 
horsfordi,  Camarotcechia,  287 
houghtoni,  Nucula,  396 
hubbardi,   Rhynchonella,  298 
huerfanensis,  Siliqua,  569 
humboldtensis,  Terebratula,  304 
humerosa, 

PyrguHfera,  741 

Turritclla,  7z^ 
humifusa,  Hernodia,  120 
humilis,  e, 

Calliostoma,  703 

Callonexna,  692 

Eutrochus,  703 

Palsacmxa,  607 

Veniella,  539 
humorosum,  Cyclonema,  669 
hybrida,  Rhipidoraella,  263 
hystrix,  Atrypa,  311 

ida,  Goniophora,   519 
idonea,   Glycimeris,  419 
ilicifolius,  Phyllograptus,  30 
illinoisensis, 

Chonctes,  2^7 

Trepospira,  648 
imbricata,  Ceramopora,   121 
impolita,  Anolotichia,  123 
impressa, 

Atrypa,  310 

Centronella,  300 

Goniobasis,  742 
insequi.  See  inequi 
inaurata, 

Bulbifusus,  783 

Mazzalina,  783 
incepta,  Polypora,   148 
incilifera,  Drillia,  803 
inciso-lobata,  Astylospongia,   14 
incisurata.  Cystodictya,  160 
inclusa,  Ceramoporella,  122 
inconstans,  Pleuromya,  523 
increbescens,  Spirifer,  336 
incrustans, 

Paleschara,  166 

Stromatoporella,  43 
incurvata,  Strophomena,  22^ 
indenta, 

Cypricardinia,  536 
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indenta, 

Turritella,  733 
indianensis,  Camarotoechia,  284 
indianola,  Plectorthis,  251 
inequalis,  Schuchertella,  231 
inequiradiata,  Stropheodonta,  216 
inequistriata,   Stropheodonta,  217 
inequivalve,  Rhynchotrcma,  281 
infans,  Mangilia,  804 
inflatus,  a, 

Fusispira,  697 

Productus,  247 

Stomatopora,  118 
informata,   Schizoporella,   170 
inoceriformis,  dementia,   562 
inornata, 

Meekospira,  699 

Ostrea,  464 

Psiloconcha,  387 
insculpata,  Melania,  740 
insculpta,  Hebertella,  255 
insignis,  Leptobolus,  194 
intercalaris,  Spbzrodoma,  701 
interlineatus,  Aviculopecten,  489 
intermedius,  a, 

Archimedes,  147 

Byssonychia,  431 

Ceratopora,  80 

Ptcrinopecten,  492 

Whitfieldella,  347 
internascens,  Anastrophia,  272 
interplicata,  Anastrophia,  272 
interrupta,  Turbonilla,  710 
interstinctus,  Heliolites,  97 
interstriatus,  a, 

Schuchertella,  228 

Streptolathyrus,  778 
invaginata,  Gervilliopsis,  439 
invenusta,  Goniobasis,  743 
iota,  Volvula,  810 
iowensis  (iowaensis), 

Ischadites,  19 

Lingula,   196 

Pholidostrophia,  219 

Receptaculites,    19 

Spirifer,  329 
irregularis.  Teredo,  577 
irrorata,   Balanophyllia,   104 
irvingi,  Palxacmxa,  607 
itys,  Euryzone,  645 

jacksoni, 

Calyptraphorus,  753 

Ceratopora,  79 
jamesi,  Allonychia,  432 
jefTersonius,  a, 

Chlamys,  502 

Pec  ten,  502 
jerseyensis,  Chonetes,  234 
johnsoni, 

Chlamys,  502 

Pecten,  502 


Julia,  Modiola,  521 
juvenis,  Fusoficula,  780 

kansasensis, 

Pseudomonotis,  451 

Turritella,  729 
kennedyanus,  Clavilithes,  780 
kentuckiensis,  Spiriferina,  315 
keokuk, 

Derbya,  231 

Myalina,  453 

Orthothetes,  231 

Spirifer,  333 
kiowana,  Anchura,  750 
klipparti,  Soleniscus,  70 x 
knappianum,  Ptychodesma,  456 
koeneni,  Bucanopsis,  623 
kummeli, 

Cardium,  560 

Tumus,   577 

labiatus,  Inoceramus,  443 
labiosa,  Cladopora,  94 
labrosum,   Phanerotrema,   638 
Ixlia,  Crania,  207 
Isvicosta,  Productus,  243 
Ixvigata,  Rissoina,  722 
Ixvis, 

Anthracomya,  478 

Leiopteria,  424 

Loxopteria,  427 

Meristella,  356 

Reticularia,  339 
laeviuscula,  Exogyra,  474 
lamellata,  Camarotoechia,  286 
lamellosa, 

Athyris,  353 

Clionychia,  435 

Cypricardinia,   535 

Megambonia,  412 

Orbiculoidea,  204 
lanceolata,   Prothyris,   377 
lanii,  Pterinea,  420 
lapicida,  Raphistomina,  629 
laqueata,  um, 

Cladopora,  92 

Conchidium,  274 

Pinna.  436 

Rimella,  757 
larva,  Ostrea,  463 
laticincta,  Ormospira,  631 
laticosta,  Platystrophia,  258 
latus,  a,  um, 

Coscinium,  162 

Euomphalus,  659 

Megambonia,  411 

Tornatellsea,  806 
laura,  Leiorhynchus,  289 
laxata,  Bythotrypa,   124 
laxus,  um, 

Acanthonema,  691 

Archimedes,   148 
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Kus,  um, 

Phanerotinus,  656 
ai,  Viviparus,  726 
■avenworthana,  Strophonella,  222 
tavenworthensis,  Chznomya,  387 
3da,  Bucanopsis,  623 
eidyi, 

Helix,  822 

Planorbis,  820 

Spirifcr,  335 

Viviparus,  726 
lenis,  Protocardia,  561 
lenticularis,  Dosiniopsis,  566 
lepidodendroides,  Rhombopora,  153 
lepidus,  Chonetes,  237 
leprosa,  Xenophora,  723 
leucosia,  Rhipidomella,  265 
levata,  Ctenodonta,  394 
levettei,  Lepetopsis,  609 
lichas,  Callonema,  692 
lichenoides,  Cladopora,  92 
ligea,  Lingula,   197 
limatula, 

Drillia,   804 

Marginella,  788 
limitaris,  e, 

Favosites,  89 

Leiorhynchus,  289 
limopsis,  Volutilithes,   791 
limula,  Pteria,  446 
limulatula,   Drillia,  804 
lincklaeni,  Eunella,  303 
lineare,    Ccelidium,    652 
lineata,  um, 

Diaphorostoma,  680 

Niso,  709 
lineolata,  Solyma,  570 
lingualis,  Glossites,  384 
linguiformis,  Pteria,  445 
linnxana,  Striatopora,  94 
linneyi,  Orthorhynchula,  281 
lintea,  Cymbophora,  573 
lirata, 

Crepidula,  713 

Gramraysia,  382 

iNucula,  395 

Paracyclas,  555 
litchfieldensis,  Camarotcechia,  286 
litterata,  Oliva,  795 
lituiformis,  Calajirops,  662 
livia,  Rhipidoraella,  264 
lobatula,  Truncatulina,   11 
lodiensis,  e, 

Orbiculoidea,  204 

Palxocapulus,  687 

Platyceras,  687 
logani, 

Chonetes,  2^7 

Ctenodonta,  394 

Dichograptus,  28 

Loganograptus,  28 

Maclurea,  664 


loganx, 

Spirifer,  335 
lomraeli,  Halobia,  452 
longa,  Pteria,  445 
longifrons,  Yoldia,  403 
longispina, 

Monopteria,  450 

Productus,  247 
lucina, 

Euryzone,  645 

Pleurorima,  645 
lugubris, 

Discinisca,  205 

Ostrea,  461 
lumbricalis,  Laxispira,  738 
lunatus,  a, 

Cancellaria,  798 

Planorbis,  820 
lycoperdon,  Prasopora,  130 
lynx,  Platystrophia,  258 
lyra,  Bucanopsis,  623 
lyroides,  Dichotrypa,  161 

maccoyi,  Aviculopecten,  491 
macfarlani,  Schizophoria,  268 
machxriformis,  Ctenodonta,  394 
macilenta,  Goniobasis,  743 
macluni, 

Endopachus,  106 

Leptodesma,  426 

Syringopora,  82 
macropleura,  Spirifer,  320 
macroptera,  Limoptera,  422 
macrospira, 

Campeloma,  727 

Ccelidium,  652 
macrostoma.  Bulla,  809 
madisonius,  a, 

Chlamys,  502 

Pecten,  502 
magna,   Maclurea,  664 
magnifica,  um, 

Chonophyllum,  62 

Leptostrophia,  215 

Platyceras,  682 

Stropheodonta,  215 
magni venter,  Stropheodonta,  215 
magnolia, 

Chlamys,  502 

Lyropecten,  502 

Pecten,  502 
maia, 

Hormotoma,  651 

Hormotomina,  651 

Martinia,  340 
major, 

Hormotoma,  650 

Lyrodesma,  481 

Modiola,  521 

Thecia,  91 
mamillaris,  e, 

Lithostrotion,  77 
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xnamilUris,  e, 

Receptaculites,   1 9 
mamillatus,  Strombodes,  71 
xnammulata,  Monticulipora,  127 
manitobaensis, 

Maclurea,  666 

Maclurina,  666 
mantelli,  Orbitoidea,  12 
marcida,  Monopleura,  548 
marcouana,  Bucanopsis,  624 
marcoui,  Gryphxa,  467 
marcyi,  Eumetria,  346 
xnarginalis,  Atrypa,  309 
marginicinctus,  Productus,  245 
xnaria,  Meristina,  351 
marionensis,  Spirifer,  334 
marshallensis,  Palxoneilo,  400 
martini, 

Dentalium,  578 

Laevidentalium,  578 
marylandicus,  a, 

Chlamys,  503 

Emarginula,  708 

Fissuridea,  709 

Lunatia,  718 

Natica,  718 

Pectcn,  503 

Pholadomya,  530 

Pleurotoma,  802 

Septastnea,  lox 

Surcula,  802 

Tudicla,  765 

Volvula,  810 
mathewsoni,  Cinulia,  807 
inatthewi,  Acrothele,  200 
maximus,  uxn, 

Fulgur,  768 

Radiolites,  553 
jnedialis,  e, 

Cumitigia,  569 

Cyclonema,  669 

Eatonia,  296 

Lophospira,  634 

Sphaerodoma,  70 z 
medians,   Odontofusus,   780 
mediavia.  Natica,  718 
mediaviensis,  e, 

Dentalium,  580 

Graptacme,   580 
medinaensis,  Schizodus,  482 
meedsi,  Dinorthis,  253 
meeki, 

Anisomyon,  812 

Limnxa,  817 

Liopistha,  532 

Rhytophorus,  814 
meekianum,  Cardium,  560 
megxra,  Filifascigera,  167 
megambona,  Whitella,  4x5 
megastoma, 

Glyptopora,  164 

Heliolitcs,  97 


megastoma, 

Phractopora,   164 
meigsii,  Physa,  8x6 
melanoides,  Chrysallida,  710 
melie,  Lingula,  198 
meniscus,  Astraeospongia,  x8 
mercenaria,  Venus,  563 
mesenterica,  Ostrea,  463 
mesicostalis, 

Dclthyris,  332 

Spirifer,  332 
mesistnalis,  Spirifer,  332 
mesolobus,  Chonetes,  238 
metastriata,  Linearia,  568 
mexicana,  Grsrphxa,  467 
mexicoanus,  Productus,  247 
meyeri,  Falsifusus,  774 
miamiensis,  Cuneamya,  378 
michelini,  Rhipidomella,  266 
mickleborougbi,  Rhytimya,  526 
micronema,  Barbatia,  417 
micropora,  Ceriopora,   168 
micula,  Liospira,  640 
migrans,  Siphonalia,  762 
milium,  Tinostoma,  705 
millepunctata,  Trematis,  202 
minnchaha,  Cbaenomya,  387 
minnesotensis   (minnesotaensis), 

Berenicea,   ^19 

Homotrypa,   129 

Lophospira,  636 

Rafinesquina,  212 
minor,  Thecia,  91 
minuta, 

Aclisina,  696 

Bulimorpha,  699 

Cyclora,  673 

Marginella,  788 

Solenospira,  653 
minutissiraus,  a, 

Anomphalus,  671 

Protospirialis,  671 
minutistriata,  um, 

Dentalium,  580 

Graptacme,  580 
mississippiensis,  e, 

Ampullina,  718 

Buccinum,  761 

Mourlonia,  646 

Murex,  785 

Natica,  718 

Oculina,  103 

Pyrula,   760 
missouriensis, 

Cardiomorpha,  386 

Orbiculoidea,  204 
modesta, 

Crania,  208 

Lingula,  196 

Saffordia,  385 

Zygospira,   308 
modiolaris,  Modiolopsis,  512 


INDEX   OF  SPECIES. 


843 


modioliformis, 

Ischyrodonta,  4x6 

Whiteavesia,  517 
modioroorphoides,  Goniophora,  5x9 
xnonroicum,  Conocardium,  438 
montfortiana,  Bucanopsis,  624 
monticulifera,  um, 

Ccenostroma,  44 

Stromatopora,  44 
montrealensis,  Scenella,  608 
moorii, 

Pleurotoma,  80  x 

Schizolopha,  637 
moreauensis, 

Cuspidaria,  532 

Near  a,  532 
mormoni,  Hustedia,  345 
mortoni, 

Amusium,  508 

Cypraea,  758 

Pecten,  508 

Turritella,  731 

Vcniella,  539 
mucronatus,  a,  um, 

Chonetes,  235 

Gryphaea,  469 

Spirifer,  330 
multicostatum,  Loxonema,  694 
multilineatum,  Campeloma,  727 
multilinigera,  Modiola,  52  x 
multisinuatum,   Platyceras,  682 
multistxiata,  um, 

Campeloma,  728 

Schizophoria,  267 

Trematospira,  345 
multitabulata,  Callopora,  139 
mundula,  um, 

Liospira,  642 

Mitoclema,  X2i 
murchisoni,  Spirifer,  322 
muricatus,  a, 

Actinopteria,  448 

Productus,  247 
musica,  Voluta,  794 
muta,  Palxoneilo,  398 
mutabilis, 

Aurinea,  795 

Eridotrypa,   X34 

Gryphaea,  47  x 

Rhinodictya,  158 

Uncinulus,  291 

Dactylidia,  796 
mutica, 

piiva,  796 

Olivella,   796 
myrina,  Rhynchonella,  298 
mysia,  Leiorhynchus,  289 
mytiloides, 

Modiolopsis,  511 

Modiomorpha,  514 

nacrea,  Stropheodonta,  2x9 


nactus,  BcIIerophon,  620 
nanaimomse,  Dentalium,  580 
nanus,  a,  um, 

Ambocoelia,  343 

Strophostylus,  678 

Subulites,  697 

Tinostoma,   704 

Valvata,  724 
nasuta, 

Ctenodonta,  393 

Meri Stella,  359 

Ostrea,  463 
natator,  Phragmostoma,  625 
naticiformiSp 

Nerita,  706 

Neritina,  706 
navia,  Gryphaea,  469 
navicella,  Productella,  240 
naviformis,  Pterinea,  420 
nebrascana,  Pteria,  446 
nebrascensis   (nebraskaensis), 

Chlamys,  500 

Dosiniopsis,  566 

Goniobasis,  743 

Inoceramus,  444 

Nerita,  706 

Pecten,  soo 

Productus,  247 
nebulosa,   Ptilodictya,   156 
neglectus,  a, 

Camarotoechia,   284 

Cucullaea,  40^ 

Euchondria,  492 

Fistulipora,  125 

Nuculites,  397 

Spirifer,  335 

Strophomena,  224 
nettelrothi,  Conchidium,  273 
nevadaensis,  Reticularia,  338 
newberryi, 

Acanthonema,  691 

Aspidopora,  130 

Astartella,  536 

Bellerophon,  619 

Gryphaea,  472 

Lingulodiscina,  203 

Soleniscus,  700 
niagarensis,  e. 

Alveolites,  91 

Chonophyllum,  62 

Diaphorostoma,  679 

Favosites,  85 

Platyceras,  680 

Spirifer,  319 
nicklesi,   Streblotrypa,   155 
nicoletti,  Zygospira,  308 
nitidula, 

Aristerella,  518 

Limnaea,  817 

Lymnophysa,  817 

Meekospira,  698 
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nitidus,  a,  um, 

Didymograptus,  31 

Eunema,  670 

Obolella,  189 

Trochonema,  670 

Whitficldella.  347 
nivea,  Turbonilla,  710 
nobilis,  Uncinulus,  293 
nodilirata,  Nerita,  706 
nodocarinatus,  Euphemus,  621 
nodocostata,  Grammysia,  381 
nodosa,  um, 

Porcellia,  627 

Trachydomia,  675 

Platyceras,  684 
nodostriata,  Atrypa,  309 
nodulatum,  Actinostroma,  40 
nodulifera,  Goniobasis,   744 
nodulosa,  Beatricea,  47 
noe,  Loxonema,  693 
nucleolatus,  a, 

Uncinulus,  291 

Whitfieldella,   348 
nuptialis, 

Aporrhais,  754 

Lispodesthes,  754 
nycteis,  Triblidium,  604 

obesus,  Typhis,  786 
oblata,  Rhipidomella,  263 
obliquata,  Whitella,  415 
obliquus,  a, 

Arthrostylus,  152 

Cinulia,  808 

Ctenodonta,  394 

Homotrypa,  129 

Trigonarca,  407 
obliterato-granosa,  um, 

Ccrithium,   748 

Fibula,  748 
oblongatus,    Nuculites,    398 
oblongula,  Membranipora,  169 
oblongus,  a, 

Cypricardella,  585 

Pentamerus,  275 

Pleurophorus,  533 
obrapum,  Fulgur,  769 
obscura,  Dekayella,  132 
obsoletus,  a,  um, 

Acanthonema,    691 

Grammysia,  381 

Limoptera,   422 

Parallelodon,  404 

Tetranota,  613 
occidaneus,  Aviculopecten,  490 
occidens,  Phanerotrema,  638 
occidentalis,  e, 

Actinodesma,  423 

Arctica,  537 

Atrypa,  »3ii 

Aviculopecten,  490 

Caprina.  549 


occidentalis,  e, 

Conchidium,  273 

Corbicula,  544 

Fenestrapora,  145 

Haminea,  809 

Hebertella,  255 

Hypsipleura,   739 

Leptobolus,  194 

Lucina,  556 

Pholadomya,  530 

Pleurophorus,  533 

Solemya,  375 
octobrachiatus,  Dichograptus,  28 
octolirata,  Pyropsis,  767 
cehlerti,  Coelidium,  652 
ohioensis,  e, 

Anthracopupa,  821 

Ceramoporella,   122 

Conocardium,  438 

Labechia,  46 

Paracyclas,   554 

Receptaculites,  19 

Trimerella,   191 
oklahomaensis,  Aviculopecten,  492 
olivaceus,  Melampus,  814 
oneidacnse,  Acrophyllum,  60 
oniscus,  Corbula,  575 
operculiformis,  e, 

Entolium,  507 

Pecten,  507 
orbiculatus,  Lyriopecten,  494 
orbignyanus,  Discotrochus,  102 
orcutti,  Coralliochama,  551 
ordinatus,  Chonostegites,  91 
ornatissima,  Margarita,   704 
ornatus,  a,  um, 

Cyrtolites,  609 

Lunulicardium,   428 

Trachypora,  95 
orthonota,  um, 

Endodesma,  527 

Modiolopsis,  512 
ostiolata,  um, 

Chilotrypa,  125 

Clathrodictyon,  41 
ostrarupis, 

Pleurotoma,  800 

Surcula,  800 
ostrearum,   Drillia,  803 
ottawaensis,  Trematis,  202 
ovalis,  Nematcpora,  153 
ovata, 

Arctica,  538 

Aucella,  458 

Grammysia,   381 
Megambonia,  41  z 
Meretrix,  565 
Stromatotrypa,  137 
oviformis, 

Modiolodon,  516 
Plethomytilus,  434 
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ovoides, 

Actseon,  807 

Rensselaeria,  300 
ovula,  Nucula,  397 
owenana,  Dosiniopsis,  565 
owenensis,  Eccylioptenis,  658 
owetii, 

Lophospira,  634 

Receptaculites,  18 

Spirifcr,  328 

pabulocrinus,  Igoceras,  690 
pachypleura, 

Scalaria,  711 
Sthenorhytes,  711 
pagoda,  Solenospira,  653 
pagodiformis,  Levifusus,  772 
palmata,  Astrohelia,  104 
paludinaeformis,  Soleniscus,  700 
panda,  Ostrea,  461 
pandora,  Schuchertella,  229 
pandoriformis,  Leda,  401 
panicum,  Diplophyllum/  75 
pannulus,  Iphidea,  201 
papyracea,  Pholadomya,  529 
paradoxus,  Phanerotinus,  656 
paralius,  Platyceras,  686 
parilis, 

Buccinofusus,  762 
Tenea,  558 
parva,  um, 

Bakewellia,  438 
Leda,  402 
Mangilia,  804 
Platyccras,  686 
parvicella,  Hetcropora,  168 
parvulus,  Aviculopccten,  490 
patagiata,  Rcquienia,  547 
patelliformis, 

Anisomyon,  812 
Archinacella,  606 
Velatella,   707 
patenta,  Strophonella,  220 
patersoni,  Stropheodonta.  215 
patulus, 

Didymograptus,  31 
Modiolodon,  516 
Ptomatis,  624 
patuxentia,  Volvula,  810 
pauperata,   Siliquaria,   738 
pauperculum, 

Cardium,  558 
Dcntalium,  579 
Laevidentalium,  579 
pavilionensis,  Pentamerella,  277 
pavonia,  Escharopora,  156 
pecosi,   Rhipidomella,   266 
pectinella,  Dinorthis,  253 
peculiaris, 

Actinotrypa,  164 
Eatonia,  296 


pedernalis, 

Lunatia,  717 
Natica,  717 
pellucidus,  a, 

Aviculopecten,  489 
Ostrea,  465 
pelopea,  Schizotreta,  205 
pelops,  Bellerophon,  619 
penelope,  Rhipidomella,  265 
penitus,  a, 

Ficus,   760 
Pyrula,  760 
pennata,  Anchura,  751 
penniformis,  Tseniopora,  x6i 
pentagonus,  Strombodes,  70 
peracuta,  um, 

Aviculopinna,  435 
Meekospira,  698 
Raphistoma,  628 
peralta,  Nassa,  763 
perangulata, 

Goniophora,  519 
Lophospira,  633 
perattenuata, 

Myalina,  455 
Tupritella,  735 
percarinatus,   Bellerophon,  621 
percrassa, 

Nucula,  396 
Ostrea,  466 
perelegans, 

Dalmanella,  261 
Syringopora,  84 
perexigua,  Erato,  759 
perforata,  Loculipora,  146 
pergracilis,  Exilia,  777 
perlamellosus,  a, 
Delthyris,  320 
Spirifcr,  320 
permiana,  Myalina,  455 
permutabile,  Bittiura,  747 
pernodosus,  Euomphalus,  660 
perplanus,   a, 

Chlamys,   502 
Leptostrophia,  217 
Pecten,  502 
Stropheodonta,  217 
perplexa,  Reticularia,  340 
persa, 

Pleurotoma,  800 
Surcula,  800 
pertenuis,   Phacelopora,   121 
pertenustriatus, 

Camptonectes,  506 
Pecten,  506 
perundata,  Reteporidra,  147 
perversa,  um, 

Schuchertella,  230 
pervetusta, 

Euconia,  642 
Holopea,  677 
pervoluta,  Protowarthia,  611 
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petrina,  Pinna,  436 
petrosus,  a, 

Gyrodes,  720 

Phenacomya,  531 

Pteria,  445 

Volutilithes,  790 
pexatum,  Loxonema,  693 
pharetra,  Turbinolia,   102 
pbilanthropus,  Calliostoma,  703 
phillipi,  Edmondia,  388 
pileolum,  Crucibulum,  715 
pinguis,  Cypraca,  758 
pinguiscula,  Monopleura,  548 
pinniformis,  Lingulepis,  193 
piochii,  Aucella,  458 
pisiformis.  Nucleospira,  349 
pisum,  Nerita,  707 
placenta,  Favosites,  88 
planatus,  Peneroplis;  9 
planiceps,  Conus,  805 
planicosta,  Venericardia,  545 
planidorsatus,  Euomphalus,  660 
planirostris,  Cryptonella,  301 
planispira,   Straparollus,   655 
planistrium,  Raphistoma,  628 
planoconvexus,  a, 

Ambocoelia,  343 

Bathyompbalus,  818 

Planorbis,  818 
planodorsatum,  Semicoscinium,  144 
planorbis,  Solarium,  711 
planulatoides,  helicotoma,  659 
planulatus,  a,  um, 

Helicotoma,  658 

Legumen,  571 

Nuculites,  397 
planumbona,  Strophomena,  224 
planus,  a,  um, 

Crepidula,  713 

Eurymya,  518 

Palxoneilo,  399 

Soleniscus,  700 

Sphxrium,  544 
platessa, 

Camptonectes,  506 

Pecten,  506 
platystoma,  Bellerophon,  619 
plebeia, 

Membranipora,  169 

Turritclla,  734 
plena,  Camarotccchia,  284 
pleromatis,  Physa,  816 
plexa,  Exogyra,  474 
plicapressus,  Vivipanis,   727 
pHcata,  um, 

Igoceras,  689 

Terehratella,  306 
plicatella,  Plectorthis,  252 
plicatula,  Anoplotheca,  350 
pluraosus,  a, 

Ostrea,  463 

Ptilograptus,  27 


politus,  a, 

Cinulia,  808 

Dicellomus,   189 

Ringinella,  808 
ponderosus,  a, 

Exogyra,  476 

Plethomytilus,  434 

Sphxrodoma,  702 
postmortoni,  Turritella,  731 
poststriatum,  Lyrodesma,  482 
potens,  Panenka,  390 
przcursa,  Byssonychia,  432 
praecursor,  Trachydomia,  674 
praemorsa,  Astylospongia,   14 
praenuntia,  Dekayella,  132 
praeumbona,  Ambocoelia,  342 
pretiosa,  Linnarssonia,  200 
prima,  Lingulepis,  193 
primaevum,  a, 

Platyceras,  654 

StraparoIIina,  654 
primigenius,  a, 

Modiolopsis,  512 

Sphaerodoma,  702 
princeps, 

Aviculopecten,  487 

Meristella,  358 
priscus,  a, 

Archaeozonites,  822 

Monomerella,    190 

Rhytophorus,  815 

Solenospira,  653 
prismatica,   Prismodictya,   16 
pristiniformis,  Diplograptus,  34 
pristis,   Diplograptus,   33 
producta,  um, 

Campeloma,  728 

Rhytimya,  526 
profundus,  a,  um, 

Lophophyllum,   76 

Pteronites,   447 

Streptelasma,  54 

Stropheodonta,  213 

Trematonotus,  616 
progne,  Liospira,  640 
prolabiata, 

Aporrhais,  753 

Perissoptera,  753 
prolifera,  um, 

Acrogenia,  162 

Cryptozoon,  46 
prolifica,  Zaphrentis,  57 
promissum,  Blothrophyllum,  60 
propatoris, 

Anodonta,  480 

Anomia,  510 
propinqua,  Schizophoria,  268 
propleura,  Gervillia,  439 
protexta,  Liopistha,  532 
protocommunis, 

Hemipleiirotoma,  802 

Pleurotoma,  802 
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proutanus,  a, 

Archimedes,  147 

Hemitrypa,  146 

Holopea,  677 
providencesis,  Aviculopecten,  489 
proximatus,  Chnograpius,  27 
proximus, 

HipparionyXp  233 

Inoceramus,  444 
prudentia,  Vivipanis,  727 
pseudogaleata, 

Gjrpidula,  278 

Sieberella,  278 
pseudolineata,  Reticularia,  339 
pteromatts,  Physa,  8x6 
pugilis,  Strombus,  758 
pugnus,  Pugnax,  295 
pulchella,  um, 

Gyronema,    671 

Lophospira,  634 

Trochonema,  671 
pulchra, 

Cladopora,  94 

Nicholsonella,  136 
punctatus,  Productus,  248 
punctifrons,  Bucania,  614 
punctipora,  Stictotrypa,  166 
punctulifera,  Strophonella,  222 
pusillus,  Chonetes,  236 
pustulifera,  Stromatopora,  44 
pustulosa, 

Rhynchopora,  297 

Vitulina,  351 
puteolata,  Intrapora,  ^58 
pyga,  Mcretrix,  564 
pygmza,  Modiella,  456 
pyramidalis,  Drillia,  804 
pyriformis, 

Corbula,  573 

Sycotypus,   770 
pyruloides,  Caricella,  794 
pyrus,  Sycotypus,  770 
pyxidata, 

Metaplasia,  343 

Productella,  242 

quadrangularis, 

Schizodus,  482 

Trigonia,  484 

Whitella,  415 
quadrata, 

Monotrypella,   131 

Rhombotrypa,  131 
quadribrachiatus,  Tetragraptus,  29 
quadricostata,  um, 

Ecphora,  787 

Leiorhynchus,  289 
quadriplicata,  Ostrea,  460 
qtiadrisulcata,  Lophospira,  632 
quadrula,  Modiomorpha,  515 
quebecensis, 

Mesotrypa,    1 30 


quebecensis, 

Palsacmsa,  607 
quercollis,  Fulgurofusus,  775 
quincuncialis,  Lyropora,   150 
quincyense,  Igoceras,  690 
quindecemradiata.  Area,  417 
quinquecostatus,  a, 

Neithea,  497 

Pectcn,  497 
quinquenarius,  Pecten,  499 

radiatus,  a, 

Byssonychia,  432 

Cardiopsis,  386 

Clinopistha,  376 

Evactinopora,  164 

Pholadella,  528 

Rhytimya,  526 

Spirifer,   318 
rafinesquii,  I.eiopteria,  425 
ragsdalei,  Ptychomya,  542 
ramosus,  a, 

Callopora,  139 

Dicranograptus,  32 

Thecia,  91 
ramsayi,  Euconia,  642 
randalH,  Nucula,  395 
rapum,  Fulgur,  769 
.raricosta, 

Delthyris,  325 

Spirifer,  325 
raynoldsianus,  Viviparus,  727 
rectangularis,  Protowarthia,  61  x 
rectilateralis,  e, 

Lingula,   19s 

Triblidium,    603 
rectilaterarius,  Aviculopecten,  488 
rectirostris,  Cryptonella,  302 
rectistriata,  Lophospira,  632 
rectum, 

Orthodesma,  379 

Stereolasma,  56 

Streptelasma,   56 
recurvirostris, 

Myalina,  454 

Zygospira,  307 
recurvus,  a, 

Cimitaria,  528 

Hypseloconus,  604 
reflexum,  Platyceras,  683 
regularis, 

Soleniscus,  700 

Subulites,  696 
remex,  Strophostylus,  678 
remnicha,  Plcctorthis,  252 
remota,  Straparollina,  654 
repens,  Vinella,  118 
resupinoides,  Schizophoria,  269 
reticularis,  Atrypa,  310 
reticulata, 

Dictyonella,  210 

Phylloporina,  141 
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reticulata, 

Scenella,  608 
rctifera,  Lima,  509 
retiformis,  c, 

Dictyonema,  25 

Syringopora,  82 
retrorsus,  Cyrtolites,  610 
rctrostriata,  Buchiola,  393 
retusa,  Scenella,  608 
reversa,  Strophonella,  222 
rbombeus,  Schizodus,  482 
rhomboidalis,  Leptxna,  226 
richardsoni,  Pyropsis,  765 
richmondensis,  Salpingostoxna,  6x4 
rigidus,  um, 

Pecten,  507 

Syncycloncraa,  507 
rimulata,  Membranipora,  170 
riplcyana,  Merctrix,  564 
robustus,  a,  urn, 

Aclisina,  695 

Barbarofusus,  777 

Calcisphxra,  11 

Cladopora,  94 

Cyathophyllum,  66 

Heilprinia,  777 

Helicotoma,  659 

Loxonema,  692 

Panenka,  391 
rockymontanus,  Spirifer,  337 
roemeri, 

Cladopora,  94 

Pecten,  497 

Vola,  497 
rogersi,  Leptodesma,  426 
roissyi,  Cliothyris,  354 
romingeri, 

Cranxna,  302 

Dielasma,  302 

Gypidula,  279 
Tostellata,  Leda,  401 
rostrata,  Anchura,  751 
rotalia,  Trepospira,  648 
rotuloides,  Palaeocyclus,  65 
TOtuIus,  Anomphalus,  671 
rotunda,  Holopea,  676 
rotundata,  Vanuxemia,  414 
rudis, 

Ptomatis,  625 

Straparollus,  654 
rufus, 

Chicoreus,    785 

Murex,  785 
rugatus, 

Fulgurofusus,   775 

Volutilithes,  791 
rugosus,  a,  urn, 

Acervularia,  68 

Atrypa,  310 

Callopora,  140 

Eridophyllum,  72 

Helcionella,  607 


rugosus,  a,  um, 

Loxonema,  695 

Saxicava,  575 

Stenotheca,  607 

Stromatocoerium,  46 

Strophomena,  224 

Sycotypus,  769 
rugulata,  Euryzone,  645 
rustica,  um, 

Streptelasma,  55 

Urosalpinx,  784 

saffordi, 

Breviarca,  408 

Modiola,  522 
sagenella,  Glyptopora,  163 
sageriana,  Camarotcechia,  288 
salteri, 

Hormotoma,  649 

Trochonema,  671 
sancti-ludovici, 

Fenestralia,   150 

Myalina,  453 
sancti-sabx,   Pholadomya,   529 
sao,  Ptychopteria,  450 
sappho,  Camarotcechia,  288 
sayanus,  a, 

Scalaria,  710 

Volutilithes,  791 
scabiosa.  Crania,  206 
scabra,  Paranomia,  511 
scabridus,  a, 

Aviculopecten,  488 

Valvata,  724 
scalariformis,    Scalaripora,    163 
scalaris,  Unitrypa,   145 
scalaspira,  Nassa,  764 
scalatus,  um, 

Cerithium,  750 

Potamides,  750 

Pyrazisinus,  750 
scamnata,   Poleumita,  667 
sceptrum,  Dictyospongia,  15 
scitulus,  a,  um, 

Chonetes,  237 

Cylichna,  811 

Loxonema,  695 

Yoldia,  403 
scofieldi,  Whitella,  415 
sculptilis. 

Delthyris,  331 

Melania,  740 

Spirifer,  331 
secalica,  Fusulina,  12 
securiformis,  Pterinea,  420 
sellaeformis,  Ostrea,  465 
semilunata, 

Lunatia,  718 

Natica,   718 
semiplicata,  Camarotcechia,  286 
semireticulatiis,  Productus,  246 
senectus,  Unio,  480 
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septariana,  Yoldia,  402 
seriata,  Oadopora,  93 
sen  atim-granulata, 

Mesalia,  729 

Turritella,  729 
serica,  Crenella,  522 
sericeus,  Plectambonites,  227 
serpens,  Aulopora,  78 
serrulata,  Lophospira,  636 
setigerus,  a, 

Chonetes,  237 

Crania,  207 

Reticularia,  339 
sexcarinata,  Tetranota,  613 
sexsulcatus,  Anisomyon,  813 
sextans,  Dicellograptus,  33 
shafferi,  Arthropora,  157 
8hiIohensis,  Actaeon,  806 
shumardana,  Productella,  242 
shumardi, 

Amplexus,  59 

Anisomyon,   8x4 

Limnaea,  817 

Polypora,   149 

Turbo,  676 

Turbonopis,  676 
shumardiana, 

Lunatia,  717 

Katica,  717 
sillmani,  Scalaria,  710 
'   simcoense,  Synaptophyllum,  73 
similis, 

Eridotrypa,   134 

Euomphalus,  659 

Holopea,  676 
simplex, 

Arthropora,  157 

Bactropora,   15s 

Hastula,  800 

Terebra,  800 

Zaphrentis,  57 
simplicius,   Pecten,  498 
simpsoni, 

Goniobasis,   744 

Inoceramus,  441 
simulans,  Crepipora,   122 
simulatrix, 

Archinacella,  606 

Prasopora,  129 
sinuata,  um, 

Hebertella,  256 

Ilionia,  379 

Leiorhynchus,  290 
sinuosa, 

Pterochxnia,  429 

Ptychoptcria,  450 
siouxensis,  Breviarca,  408 
smithi, 

Lucina,    557 

V^enericardia,.  544 
socialis,  e, 

Botryllopora,    127 


socialis,  e, 

Ctenodonta,  394 

Leptodesma,  426 
solarioides,  Pycnomphalus,  672 
soleniscus,  Ostrea,  460 
spatulata,  Lingula,  197 
speciosa,  um, 

Cardium,  559 

Productella,  242 

Worthenia,  640 
spectabilis,  Planorbis,  819 
spergenensis,  e, 

Hapsiphyllum,  58 

StraparoUus,  655 

Zaphrentis,  58 
sphaerulata,  Trepospira,  648 
spillmani,  Cardium,  559 
spiniformis,  Helopora,   152 
spinosa, 

Atrypa,  311 

Spiriferina,  314 

Worthenopora,  165 
spinulicosta,   Productella,   241 
spinulosa, 

Batostomella,  133 

Bythopora,  134 
spirale,  Platyceras,  682 
spiriferoides,  Athyris,  353 
springvalensis,  Omphalotrochus,  667 
squamosus.  Alveolites,  92 
staminea,  um, 

Conomitra,  790 

Mitra,  790 

Olivula,  797 

Raphi  stoma,  628 
stantoni,  Nerinella,  746 
steamsii,  Pecten,  500 
stellata,  um, 

Ascodictyon,  117 

Favistella,  71 
stevensana,  Aclisina,  696 
stokesi, 

Platytrochus,  101 

Ptychophyllum,  62 

Zaphrentis,  57 
stolonifera,   Reptaria,   120 
stramineum, 

Dentalium,  579 

Synaptophyllum,  73 
stri%costa,  Pterinea,  420 
striatellum,  Clathrodictyon,  40 
striatocostata, 

Meekella,  232 

Pugnax,  295 
striatula,   Schizophoria,  268 
striatus,  a,  um, 

Aviculopecten,  488 

Helcionopsis,  604 

Ptilopora,  151 

Raphistoma,  627 

Spirifer,  336 

Strombodes,  71 
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striatus,  a,  urn, 

Strophonella,  220 
stricklandi,  Uncinulus,  290 
strigilecula,  Ostrea,  459 
strophomenoides,  Orthostrophia,  257 
strumosa, 

Scalaspira,  785 

Urosalphinx,  785 
stylopora,  Pleurodictyum,  89 
subacutus,  Oxydiscus,  616 
subaequata,  Dalmanella,  261 
subalata, 

Modiomorpha,  515 

Productella,  241 
subannulata,  Turritella,  735 
subarcuatum,  Dentalium,  579 
subattenuatus,  Spirifer,  333 
subaustralis, 

Axinea,  418 

Glycimeris,  418 
subbrevis,  Fusispira,  697 
subcaespitosum,  Craspedophyllum,  76 
subcarinata, 

Dalmanella,  261 

Hormotoma,  650 
subcircularis,  Pseudomonotis,  451 
subcompressa, 

Corbula,  575 

Plcuromya,  523 
subconica,  Clathrospira,  644 
subcostatus,  Pleurophorus,  533 
subcuneata,  urn, 

AUorisma,  524 

Camarophoria,  280 
subcylindrica,  Haminea,  809 
subdecussata,  Actinopteria,  449 
subemarginata,  Tellinopsis,  386 
subfusiformis,  Fusispira,  697 
subglobosa,  Ancillopsis,  797 
subimpressa,  Meretrix,  564 
sublaevis,  e, 

Anchura,  752 

Bellerophon,  620 

Cyclonema,  669 

Goniobasis,  744 
sublaxus,  a, 

Archimedes,  148 

Ophiletina,  657 
sublirata, 

Hastula,  800 

Terebra,  800 
submarRinata,   Polypora,   150 
subnasuta,  um, 

Clinopistha,  376 

Orthodesma,  380 
suborbicularis, 

Megambonia,  411 

Ontaria,   391 

Pterinopecten,  494 
suborbiculata,  Exogyra,  474 
subovatus,  a, 

Anisomyon,   813 


subovatus,  a, 

Cyrtodonta,  410 

Edmondia,  388 

Ostrea,  460 

Semele,  568 
subpapillosus,  Euphemus,  622 
subplana, 

Leiopteria,  424 

Schuchertella,  228 
subplicatum,  Igoceras,  691 
subquadratus,  a, 

Dinorthis,  254 

Euomphalus,  661 

Myalina,  455 

Protocardia,  560 

Seminula,  354 
subramosa,  Homotrypa,  128 
subrectus,  a, 

Escharopora,  156 

Orthonychia,  687 

Pentamenis,  275 
suhrugosus,  Euomphalus,  66  z 
subscalarina,  Strepsidura,  770 
subscalaris,  Worthenia,  640 
subsidua,  Acrothele,  200 
subspatulatus,  a, 

Lingula,  198 

Ostrea,  462 

Unio,  480 
subtxniatum,  Orthonema,  696 
subtenta,  Strophomena,  225 
sub  tenuis, 

Aulopora,  78 

Lirofusus,   779 
subtiliia,  Seminula,  355 
subtortuosa,  Goniobasis,   744 
subtrigonalis, 

Corbula,  574 

Ostrea,  464 
subula,  Nerinella,  746 
subumbilicata,  Valvata,  724 
subundata,  Lucina,  556 
suciensis,  Vanikoropsis,  716 
sulcatinus,  a, 

Bucania,  613 

Nemodon,  405 

Palaeoneilo,  400 
siilcatus,  a,  um, 

Aulacophyllum,  59 

Cystiphyllum,  64 

Dclthyris,  319 

Pteria,  445 

Spirifer,  319 

Whitfieldella,  348 
sulcomarginata,  Bembexia,  647 
sumnerensis,   Lophospira,   635 
siiperba,  Scenella,  608 
supracinpulata,  Eotomaria,  643 
supranitidus,  Adeorbis,  705 
swallovanus,  Archimedes,  147 
swallovi. 

Myalina,  454 
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swallovt, 

Schizophoria,  268 
swantonensis,  Iphidea,  201 
swinderana,  Thecia,  91 
symmetricus,  tun, 

Platyceras,  684 

Productus,  248 

tabulata, 

Monotrypa,  138 

Syringopora,  83 

Worthenxa,  639 
taffi,  Trigonia,  484 
tampae,  Turritclla,   732 
tampsnsis,  Ecphora,  787 
taylori,  Melania,  741 
tenax,  Fenestella«  143 
tenera,  Goniobasis,  744 
tennesseensis, 

Calceola,  77 

Helicotoma,  659 
tenuicarinata,  Goniobasis,  744 
tenuiceps,  Semicoscinium,  143 
tenuicostata, 

Limnaea,  817 

Pleurolymnaea,  817 
tenuilamellata,  Schizotreta,  205 
tenuiliratum,  Platyceras,  681 
tenuimurale, 

Batostoma,  137 

Hemiphragma,  137 
tenuirama,  Rhombopora,  153 
tenuis,  Rhopalonaria,  117 
tenuiseptatum,  Heliophyllum,  68 
tenuistriatus,  a,  um, 

Cardiura,  559 

Cypricardella,  534 

Palaeoneilo,  399 

Parallelodon,  404 
terebra,  Loxonema,  694 
terebralts,  Pleurotoma,  80 x 
terebriformis,  Archimedes,   148 
terminalis,  e, 

Allorisma,  524 

Trematis,  202 

Vanuxemia,  413 
testudinaria,  Dalmanella,  260 
tethys,  Camarotcechia,  287 
tetricus,   Trophon,   787 
texanus,  a,  um, 

Arcopagia,  562 

Cyprimeria,  562 

Exogyra,  473 

Monopleura,  548 

Parasmylia,  99 

Pecten,  497 

Protocardia,  560 

Radiolites,  553 

Requienia,  547 

Sphsrodoma,  702 
texta,  Syringothyris,  342 


textilis, 

Actinopteria,  447 

Bucanopsis,  623 

Holopea,  677 

Strophostylus,  677 
texturatus, 

Rostellites,  793 

Volutilithes,  793 
thalloides,  Dentalium,  580 
thallus,  Cadulus,  582 
thetis,  Platyceras,  684 
thiemci,  Rhipidomella,  265 
thompsoni, 

Tulotoma,   727 

Vivipanis,  727 
thoracica,  Trigonia,  485 
thureaui, 

Dichograptus,  29 

Goniograptus,  29 
tibialis,  Polorthus,  578 
tioga,  Schizophoria,  268 
tippana, 

Aporrhais,  755 

Cucullxa,  406 

Meretrix,  563 

Pterocerella,  755 

Turritella,  731 
torquium,  Campophyllum,  67 
torta, 

Biflustra,  169 

Fistulipora,  125 

Lichenalia,  125 

Naticopsis,  674 
tortilis, 

Heteropora,  168 

Pseudolathyrus,  778 
tortuosum,   Platyceras,   682 
trabeatus,  Levifusus,  771 
transversalis,  Plectambonites,  227 
trapezoidalis,  Astarte,  540 
trapezoidea,  Etea,  542 
trentonensis,   e, 

Coeloclema,   122 

Crania,  207 

Glossina,   195 

Hormotoma,  650 

Lingula,   195 

Rhinidictya,  159 

Strophomena,  223 
triangularis,   Phragmolithes,  617 
triangulus,  Eccyliomphalus,  663 
tribulosum,  Platyceras,  685 
tricenaria,  Orthis,  250 
tricostatus,  a, 

Lyriopecten,  495 
trigona,  Veniella,  538 
trigonalis,   Ostrea,  465 
trilineata,  um, 

Solarium,  712 

Turritella,   731 
trilira,  Turritella,  731 
trilix,  Lophospira,  637 
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trilobata, 

Bucaniella,   612 
Strophomena,   223 
trinodiferous,    Calyptraphorus,    753 
tri nucleus,  Seminula,  355 
triquetcr,   tra, 

Nuculites,  398 
Prismopora,   162 
Textularia,  10 
Vemeuilina,  10 
tritonis,  Fulgur,  768 
trivittatoides,  Nassa,  763 
trochiformis, 

Pyropsis,  765 
Viviparus,  727 
troosti,   Bcllerophon,   618 
tropidophorus,  a, 
Lophospira,  635 
Plcurophorus,  533 
troyensis,  Fordilla,  389 
tnincatula,  Cuneamya,  378 
tnincatus,  a, 

Cucullza,  407 
Goniophora,  519 
Ischyrodonta,  416 
Palzoneilo,  400 
Schizobolus,  203 
Sphenotus,  525 
Strophalosia,  240 
tryoni,  Vorticifcx,  817 
tubaeforxnis,  Aulopora,  79 
tuberculata,   um, 
Fulgur,   768 
Stromatoporella,   43 
tuberculosa,  Trematopora,  139 
tuberosus,   um, 
Favosites,  86 
Hydnoceras,    1 7 
tubiporoides,  Syringopora,  82 
tucumcarii,   Gryphaea,   468 
tulliensis,   Schizophoria,   268 
tullius,  Spirifer,  332 
tumulosa,  Proboscina,  119 
tuomeyana,  Vanikoropsis,  716 
turbinatus,  Favosites,  86 
turbiniformis,  Euconospira,  647 
turgidus,  um, 

Cadulus,    581 
Dielasma,   302 
turritella,  Solenospira,  653 
typa,  Palxanatina,  385 
typicalis,  AtactoporcUa,  128 
typicus,  a, 

Climacograptus,   32 
Palxacmxa,   606 
Soleniscus,    699 
typus, 

Aurinea,   795 
Phyllograptus,   29 

uhleri,  Lucina,   557 
ulrichi,  Dekayella,  132 


umbellifera,  Romingeria,  79 
umbilicata,  um, 

Adeonellopsis,    1 70 

Ecphora,  787 

Endoptygma,  723 

Helicotoma,  659 

Trochonema,  669 

Xenophora,  72^ 
umbonatus,  a, 

Ambocoelia,   343 

Cyrtina,  313 

Inoceramus,   443 

Lingula,  198 

Plethocardia,  416 

Vanuxemia,  414 
undabundus,  Inoceramus,  442 
undata, 

Clionychia,  435 

Cymella,  532 

Grammysia,  383 

Liopistha,  532 
undosus,   Pterinopectcn,  493 
undulatus,  a, 

Beatricea,  47 

Eccyliomphalus,   663 

Grammysia,  383 

Orthonota,  378 
undulostriata,  Cyrtodonta,  410 
ungui forme,  Platyceras,  682 
unicostata,  Leptaena,  22S 
unilineata,  Tcrebra,  798 
unionoides,  Ischyrodonta,  416 
unisulcata,  Pentagonia,  360 
universa,   Orbulina,   10 
Utah,   Pugnax,  293 
utahensis, 

Cryptorhytis,  772 
Cymbophora,    572 
Fasciolaria,   772 
Lima,  509 
Planorbis,   819 
uvasana,  Meretrix,  564 

vagrans,  Trochonema,  670 
Valerius,   Euomphalopteris,   630 
vancouverensis,   Nemodon,  404 
vanuxemi, 

Inoceramus,  444 

Rhipidomella,  265 

Spirifer,  320 

Terebratella,  307 
vanvleeti,  Aviculopecten,  491 
varia. 

Constellaria,  136 

Phyllodictya,   159 
variabilis,  Turritella,  734 
varians, 

Camarella,    271 

Cystiphyllum,  64 

Discosparsa,   167 

Petaloconchus,    7^7 

Vermetus,  737 


INDEX   OF  SPECIES. 


853 


varicosus,   um, 

Cyclonema,  669 

Spirifer,  325 
varicus,    Bilobites,    259 
variolatus,  Chonetes,  238 
varistriata,   Stropheodonta,  214 
vaupeli,    Nicholsonella,    136 
velatus,  Calyptraphorus,  752 
velHcatus,  Uncinulus,  293 
venosus,  a, 

Retiolites,  34 

Rhopalonaria,   116 
ventralis,  Saffordia,  385 
ventricosa,   um, 

Barrandella,  276 

Clorinda,  276 

Cuspidaria,   532 

Diaphorostoma,  679 

Naticopsis,  674 

Nucula,  396 

Panenka,  389 

Platyceras,  681 

Whitella,  41 5 

Wilsonia,  293 
venustus,  Favosites,  84 
vera,  Astartella,  536 
vermilionensis,  Pupa,  820 
verneuili, 

Anastrophia,  273 

Phillipsastrza,  69 
vemeuilianus,  um, 

Chonetes,  238 

Eridophyllum,  72 
vertebroides,  Turritclla,  730 
verticillata,   Syringopora,  82 
vertumnus,  Ptcrinopecten,  493 
vesicularis,  Gryphaea,  470 
vesiculosum, 

Clathrodictyon,  40 

Cystiphyllum,    63 
veta, 

Caryatis,  564 

Meretrix,  564 
veternus,  Planorbis,  817 
vetulum,  Campeloma,  727 
vetustus,  a, 

Dendropupa,    82 1 

Mesalia,  731 

Planorbis,  819 

Solemya,  37s 

Turritclla,  731 

Unio,  479 
vibex,  Nassa,   763 
vicinus,  a, 

Gionetes,  236 

Eotomaria,  643 
vicksburgensis,  Oculina,  103 
virginiana, 

Marginella,   788 

Tellina,  567 


virginicus,  Vcrmctus,   738 
vitruvia,  Liospira,  641 
vomer, 

Gryphxastrea,  465 

Ostrea,  465 
vomerium,   Platyceras,   684 
vulgaris,  Cucullza,  405 

wacoensis, 

Kingena,    305 

Lima,  509 
wahtubbeanus,  a, 

Chlamys,  502 

Pecten,  502 
warrenana,   Cymbopbora,   573 
washitaensis,  Grypbza,  469 
weatherfordensis,  Exogyra,  473 
weberensis,  Aviculopecten,  490 
wheeleri, 

Schizodus,  483 

Trachydomia,  674 
whitei, 

Camarotcechia,   285 

Lucina,  557 

Turritella,  729 
wbitfieldi, 

Acus,  799 

Batostoma,  137 

Diplograptus,   34 

Hemiphragma,  137 

Loxonema,  695 

Nucula,  397 

Plectorthis,  252 

Pyropsis,  766 

Streptaxis,  695 

Terebra,  799 
whitneyi,  Peregrinella,  299 
williamsi, 

Natica,  716 

Tellina,   567 
wilsoni,  Turbinella,  782 
winchelli, 

Batostoma,  136 

Crenipectcn,  49s 

Favosites,  85 
wisconsinensis,  Lophospira,  633 
woodmani,    Pachyphyllum,    70 
woolworthana,  Schuchertella,  229 
wortheni, 

Archimedes,  147 

Stylodictyon,  41 
wyomingensis, 

Melania,   740 

Pachychilus,    740 

yandellanum,  Loxonema,  694 
yandelli,  Amplexus,  59 

ziczac.  Naticopsis,  673 
zippei,,  Nodosaria,   10 
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